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HE variability of serum cholesterol levels found in healthy subjects on re- 

peated determinations depends on many factors.!? When the method has 
been carefully standardized and the technical error of measurement is small, 
there are still wide variations in the cholesterol level of a given individual, oc- 
curring both from week to week and from year to year, which cannot be attributed 
entirely to age or to diet.'’*> The influence of various forms of stress on the cho- 
lesterol level is of increasing interest and importance. A number of investigators 
have found that cholesterol levels are appreciably higher during periods of stress 
than at other times.‘-** While the exact significance of this finding is not yet 
clear, the possibility exists that such elevations of cholesterol level may contribute 
to the early onset of coronary artery disease in some persons. 

As part of a long-term study on possible precursors of hypertension and 
coronary disease, we have made continuing studies of the cholesterol levels of 
successive classes of the Johns Hopkins medical students. The class of 1961, 
entering in the fall of 1957, was the fourteenth class registered in the study. It 
was decided to obtain cholesterol determinations on that class during the final 
anatomy examination period to compare with other levels obtained during the 


This study was supported in part by Research Grant H-1891, National Heart Institute, and in 
part by the Tobacco Industry Research Committee. 
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same year, since it is generally considered that the final anatomy examination 
is a severe form of stress, probably the greatest encountered by the medical stu- 


dents as a whole during their four academic years. 


METHOD 


The class of 1961 was examined in the different branches of anatomy over a 
period of 5 days in January, 1958. Each student had oral examinations on 3 
successive days followed by 2 days of practical examinations. Through the kind 


cooperation of Dr. David Bodian, Professor of Anatomy, the students were 


asked to come to the laboratory for stress studies immediately after one of these 
examinations. Body weight, blood pressure, and heart rate were measured, 
then blood was drawn for a blind duplicate cholesterol determination and a 
circulating eosinophil count. Data on the same subjects were also obtained at 
the entrance physical examination carried out in the autumn by members of 
the staff of the Department of Medicine and also when, at a varying interval 
after the anatomy examination period, the subject came to our laboratory for 
research purposes by individual appointment. Total serum cholesterol was 
determined in the Clinical Chemistry Laboratory of The Johns Hopkins Hospital 
by the Buell modification of the Bloor method as previously described.'! Total 
circulating eosinophils were counted by the method of Hills, Forsham, and Finch.!° 

The three tests are identified in chronologic order by Roman numerals. 
Details concerning the collection of data at each test are shown in Table I. Al- 
though there were minor differences in the frames of reference, none are of much 
importance except that blood pressure and heart rate were measured sitting in 
Test I] and recumbent in Tests I and III. Time of day was similar for Tests II 
and II], so that the eosinophil counts are quite comparable in that respect. 


PABLE | 


BLOOD PRES- NUMBER OF 
OCCASION WEIGHT SURE AND SERUM CHOLES- | EOSINOPHIL 
HEART RATI PEROL SAMPLES COUNT 


\dmission In shirt, Initial, None 
yhysical trousers, recumbent obtained 
I 
examination and shoes 


natom\ Jan. Same as |] Initial, Direct 
examination sitting count 


Ill Laboratory 2 In trousers — Initial, Direct 
studies and shoes recumbent count 


For the sake of consistency, the statistical analysis in this report is based 
on the protocols of the 52 men with complete cholesterol data. The 17 remaining 
men in the class of 1961 were not included for the reasons shown in Table II. 
The 5 women were excluded because of reports of fluctuation of cholesterol level 
with the menstrual cycle, which would introduce another biologic variable.'!:” 
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TABLE II 
REASON NUMBER 


Did not report for Test II 

Originally in the class of 1960; had Test III the previous year 
One determination only at Test II 

One determination only at Test III 


*T wo of these men had stress studies at the time of the final biochemistry examination; their findings 
are presented separately, but are not included in the group data. 


The 52 men studied were 19 through 26 years of age; three were 19 to 20, 
four were 24 to 26, and the rest were 21 to 23 years old. All were in good health. 
None had hypertension, coronary disease, diabetes, nephrosis, thyroid disease, 
or any other disorder thought to influence cholesterol level. There were no 
pronounced variations in habits of exercise, diet, or smoking between Tests II 
and III. For many subjects, exercise habits and diet were undoubtedly different 
during the summer than after entering medical school, so that the conditions 
preceding Test I, carried out 16 to 18 days after admission, were less consistent 
in these respects. These studies could not be directly controlled as to possible 
seasonal variations in cholesterol level in the absence of stress, since all medical 
students underge stressful situations periodically. A study of seasonal cholesterol 
values among institutionalized patients or prisoners in this locality might provide 
helpful information in this regard. 


RESULTS 


The cholesterol levels of the 52 male medical students at final anatomy 
examination and at two other times of year are shown in Table III. It will be 
seen that the highest mean cholesterol value (225.7 mg. per 100 c.c.) was present 
at the time of the anatomy examination and the mean level of 204.7 mg. per 
100 c.c. at Test III was significantly lower (P < 0.001). However, there was 
no significant difference between the mean level of 224.4 mg. per 100 c.c. at 
Test I, carried out 16 to 18 days after entering medical school, and that of Test 
II]. Following Test II, 39 subjects exhibited a fall of 67.5 to 7.5 mg. per 100 c.c. in 
cholesterol level, averaging 31.4 mg. per 100 c.c.; four showed no change, and nine 
subjects showed a rise of 4.0 to 28.5 mg. per 100 c.c., averaging 14.8 mg. per 100 
c.c. It is noteworthy that two-thirds of the group showing a rise had cholesterol 
levels under 200 mg. per 100 c.c. both at Test II and Test III, while less than 


one-quarter of those with a fall in cholesterol after Test I] showed a similar low 
range at both tests. Two subjects had hypercholesteremic levels* at Test II but 


not at Test II]. Hypercholesteremia was also present at Test I in Subject 
61114 but not in Subject 61156. In these two subjects, the fall in cholesterol 
between Tests II and III of 40 and 67 mg. per 100 c.c., respectively, is somewhat 
greater than the mean for the group of 39 as a whole. 
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TABLE III. CHOLESTEROL LEVELS oF 52 MALE MEDICAL STUDENTS AT ANATOMY EXAMINATION 
CoMPARED W1TH Two OTHER TIMES OF YEAR 


CHOLESTEROL LEVEL 
(MG. PER 100 c.c.) 


S.E. mean +5. Sa +4394 +3 S67 
Median : 2 22 —21.0 | 
t 0.302 Os2Z00 8 | 28 


Mean 4 7 ilps. —21.0 —1 
1 


Direction 9 
of change 4 
39 


I At admission physical examination Oct. 1-3, 1957. 

II At final anatomy examination Jan. 6-10, 1958. 
IT] At our laboratory later in 1958 by individual appointment. 
****P <0 .001 


TABLE IV 


CHOLESTEROL 
SAMPLE (MG. PER 100 c.c.) 
SUBJECT NUMBER 3E NUMBER 


TEST II TEST II 


61114 : 305 
315 


310 


61156 305 
325 


Mean 345 


Since the mean cholesterol level for the entire group fell significantly between 
Tests I] and III], the data were examined to determine whether or not a positive 
association existed between the degree of lowering of cholesterol and the interval 
of time between Tests II] and III. Test III was carried out in random sequence 
on the 52 subjects 13 to 105 days after Test I]. Both the interval between the 
two tests and the fall in cholesterol between Tests II and III had fairly normal 
distributions. 

The over-all correlation coefficient between fall in cholesterol and interval 
between Tests II and III was not found to be significant (r= 0.049). However, 
when these two variables were plotted in a scatter diagram, the shadow of the 
effect of the final biochemistry examination appears to be imprinted there (Fig. 1). 
The final biochemistry examination fell on March 19, 68 days after the end of 
the anatomy examination period. For the 16 days prior to the biochemistry 
examination, no fall in cholesterol level as great as 25 mg. per 100 c.c. was found, 
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and not until 10 days after that examination were such falls again present. It 
is also noteworthy that no fall of great magnitude was observed in the first 3 
weeks after the anatomy examination. 

The cholesterol levels of the two subjects who had stress studies at the bio- 
chemistry examination rather than at the anatomy examination are pertinent 
here.* Their data are not included in Table III or Fig. 1. Chronologically the 
time relationship of the biochemistry stress studies to Test III was just the op- 
posite of the anatomy stress studies, that is, the stress studies followed Test III 
rather than preceded it. The change in cholesterol level paralleled this reversal. 
Rises of 30 and 25 mg. per 100 c.c., respectively, were recorded between Test II] 
and the biochemistry examination. Thus it appears that higher cholesterol 
values were associated with both the anatomy and the bicchemistry examinations 
and lower cholesterol values were more frequently found at periods of time be- 
ginning 2 or 3 weeks after the examination in question was over. 
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Fig. 1.—The relationship of the change in cholesterol level to the interval between the anatomy 
examination (Test II) and Test III among 52 Johns Hopkins students. The change in cholesterol level 
expressed in milligrams per 100 c.c. Each dot represents the absolute change for a single subject 
Test II was carried out at final anatomy examination. Test III was performed in our laboratory by 
individual appointment for research purposes only 13 to 105 days after Test IT. 

? Indicates March 19, 1958, the day of the final biochemistry examination. 


That the change in cholesterol level between Tests II and III did not depend 
on change in body weight is demonstrated in Table VI. Mean body weight 
decreased about one pound between Tests I and II while cholesterol remained 
stable but did not change between Tests II and III while cholesterol decreased. 
The small weight change between Tests I and II was not statistically significant. 


*These two men, the only ones of the 11 absentees at Test If who came on request for Test IV, 
happened to have astonishingly similar data. 
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TABLE V 


TEST II TEST I\ 
SUBJECT SAMPLI (ANATOMY) TEST Ul (BIOCHEMISTRY) 
Oct. 3, 1957 | Jan. 6-10, 1958 Jan. 23, 1958 | March 19, 1958 


61104 200 5 200 
205 


202.5 
Feb. 27, 1958 March 19, 1958 


61136 80 200 
5 205 


Mean ; 2023 


TABLE VI. Bopy WEIGHT, CIRCULATING EOSINOPHILS, BLOOD PRESSURE, AND HEART RATE AT 
\NATOMY EXAMINATION (II) COMPARED WITH Two OTHER TIMES OF YEAR 


MEASUREMENT III-II 


Body weight 


Total circulating 
eosinophils 
(c.mm. 


Systolic pressure 


Diastolic pressure 
76 +1 
534 12 


86 


Heart rate Me: * 3.6 —6 
92 2 


** 0 O1 P 0.005. 
0.005 P 0.001. 
P <0.001 


It is now well known that the number of circulating eosinophils in the 
peripheral blood falls during periods of stress of various kinds. Although eo- 
sinophil counts were not obtained at Test I, 47 of the 52 subjects under investi- 
gation had eosinophil counts both at Test I] and Test II]. Their mean eosinophil 
count at Test I], the anatomy examination, was 97 per c.mm., while at Test ITI 
it was 129 per c.mm. Assuming that the more usual values were present at 
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Test III, a significant fall of 32 per c.mm., or nearly 25 per cent of the total circu- 
lating eosinophils, appears to have taken place at the time of the anatomy ex- 
amination, with subsequent recovery. 

In regard to the findings concerning blood pressure and heart rate, it should 
be recalled first that the subjects were sitting at Test I] and recumbent at Tests 
I and III. With this distinction in mind, the significant differences indicated in 
Table IV, all but one of which involve comparison of Tests I or III with Test IT, 
must be interpreted with caution. The finding that the systolic pressure at 
Test II is significantly higher than at Tests I or III, when the mean levels were 
almost identical, could result from the effect of posture alone without regard to 
stress. Both diastolic pressure and heart rate show a gradation in mean values, 
with the highest level at Test I] and the lowest at Test III; Test I assumes an 
intermediate position. The three means are significantly different from each 
other for diastolic pressure only, but a similar trend exists in regard to heart 
rate. Although too much emphasis should not be placed on the elevations of 
diastolic pressure and heart rate at Tests II and I, they suggest that stress as 


well as posture may be playing a role. 


DISCUSSION 

We have presented statistical evidence showing that the mean cholesterol 
level was higher at the anatomy examination than at a later, less stressful time. 
This finding is consistent with the hypothesis that serum cholesterol levels rise 
during periods of stress. Moreover, the eosinophil data supports the view that 
the students as a group were actually experiencing more stress at Test II than 
at Test III. If, as seems most likely, the elevation of cholesterol encountered 
at Test II was indeed due to stress, then the similar elevation at Test I was prob- 


ably the result of stress from a somewhat different cause. At Test I, the students 


were going through an intensive period of adaptation, having been in medical 
school less than 3 weeks. They were dissecting a human cadaver for the first 
time, in addition to becoming accustomed to new living conditions, new class- 
mates, and new methods of teaching. This unexpected finding added to some 
evidence that the biochemistry examination was also accompanied by elevation 
of cholesterol indicates that situations stressful enough to make a significant 
difference in cholesterol level are not uncommon, at least in a medical student’s 
life. 

These findings are similar to those of Wertlake and his colleagues, 
report on 44 medical students appeared while this study was in progress. They 
found an 11 per cent rise in cholesterol from the control period to the stress period. 
Using Test III as our control period, our subjects showed a 10.3 per cent elevation 
of cholesterol at Test II and a 9.6 per cent elevation at Test I. The mechanism 
of this change, if indeed it be due to stress, remains to be explained. 


g 


whose 


SUMMARY 

1. Serum cholesterol determinations on 52 male medical students were 
carried out at admission to medical school (Test I), at final anatomy examination 
(Test II), and during a period of regular academic work (Test III). 
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2. The mean cholesterol levels at Tests I and II were significantly higher 
than at Test ITI. 

3. The cholesterol levels of two additional subjects showed a similar pattern 
when the values at final biochemistry examination (Text IV) were compared 
with Test ITT. 

4. For certain students, Test III fell close to the final biochemistry exami- 
nation; the fall from Test II to Test II] was less marked in these subjects. 

5. The total eosinophil count was significantly lower at Test II than Test 
IT. 

6. There was no significant difference in body weight between Tests I, II, 


and III. 


7. The findings are consistent with the hypothesis that stress such as ac- 


companies the first few weeks of medical school or important final examinations 


is accompanied by a significant mean rise in cholesterol level. 
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CONGENITAL HEART DISEASE IN SUCCESSIVE GENERATIONS 


Interatrial Septal Defect in a 63-Year-Old 
Woman and Her 31-Year-Old Son 


From the Department of Medicine, Vanderbilt University 
School of Medicine 
NASHVILLE, TENN. (Received for publication July 28, 1958) 


ALBERT WEINSTEIN, M.D., 


NEW problem may be developing for the future generations of patients 

with congenital cardiac defects, who are now surviving and reproducing, 
as a result of the remarkable advances made in the diagnosis and surgical treat- 
ment of these disorders. 

Evidence!”:*'° favoring the concept that many congenital cardiac defects 
may be inherited has been meager for two main reasons. In the first place, many 
of the patients with congenital heart disease have been so ill and limited in their 
life span that they have not been able to marry and reproduce. This limits our 
previously gathered knowledge to the families of the patients with the milder 
congenital defects, such as patent ductus arteriosus. Second, there apparently 
has been no concerted effort to gather carefully and record the incidence of in- 
herited congenital cardiac disease, so that information on a large enough sample 
of the population is not available for valid or significant conclusions, which would 
be a sound basis for advising patients and families of future generations. 

It is well recognized that infection with rubella’ in the first trimester of 
Less conclusive, 


pregnancy leads to a high incidence of congenital heart disease. 
but indeed suggestive, is the evidence that the exposure of the pregnant woman 
to certain industrial toxins! may result in the birth of an infant with congenital 
To be considered also are the possible 


defects including cardiac malformations. 
factors of vitamin-deficient states during a pregnancy.” 

The purpose of this report is to record the occurrence of an interatrial septal 
defect in a 63-year-old mother who died recently in heart failure and the same 
defect in her 31-year-old son, whose lesion was corrected successfully by surgery 
316 years ago. 

In addition the suggestion is made that some national agency establish a 
clinical registry for congenital heart disease. To this agency all instances of 
persons with congenital heart lesions could be reported. They would be properly 
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recorded and card indexed. Then at intervals events in lives of these people 
could be added to the file. The occurrence of parenthood, the status of the off- 
spring, and finally death could be listed. After 10 years of such information 
gathering, an analysis of the data would help form an opinion as to the question 
of inheritance of congenital defects and enable the internist and the obstetrician 


to give a valid opinion to an inquiring prospective parent who has a congenital 


heart lesion. 


CASE REPORTS 

Case 1.—G. Kk. (Unit No. 239756), in 1944, at the age of 21, presented himself for a routine 
physical examination. Although he had no major complaints, his story was of interest. He had 
been considered to be a normal infant at birth, but, at the age of 13, a murmur was heard and 
he was judged to have had a poststreptococcal endocarditis following an attack of scarlet fever. 
He was able, however, to engage in full physical activity without symptoms. There had been 


no joint pains. He had been examined for military duty and declined because of his heart. 


Cis Bee yi 


Thirty-one-year-old man. Right ventricular hypertrophy, incomplete right 
bundle branch block, ST segment changes of myocardial disease. 


\t the time of the examination he was observed, on roentgenologic examination, to have a 
moderate but general enlargement of both ventricles and the right atrium. In addition, there 
was a characteristic ‘‘hilar dance”’ of the distended pulmonary arteries. He was judged to have 
a congenital lesion, probably an atrial septal defect, but no treatment was deemed advisable at 
that time f 

In 1946 he married. In 1953 he was refused insurance because of heart murmurs. At this 
time an electrocardiogram showed a right axis deviation. In addition, fluoroscopic study of the 
heart showed fullness in the pulmonary artery area, with marked enlargement of the right atrium, 
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and enlargement of both major chambers, particularly the right ventricle. He had begun to de- 
velop exertional dyspnea and this disability became very annoying. Episodes of atrial fibrillation 
were observed. He was digitalized with moderate improvement. 

On Nov. 8, 1954, at the age of 31, he was admitted to the Vanderbilt Hospital for cardiac 
catheterization studies. At this time the systolic precordial murmur again had a grade 2 intensity 
over the third left parasternal intercostal space. “The venous pressure was 112 mm. H.O; circu- 
lation time 15 seconds; blood pressure 125/65 mm. Hg; heart rate 80 per minute and regular. The 
electrocardiogram, again, showed a right axis deviation and in addition a right bundle branch 
block (Fig. 1). Cardiac catheterization studies revealed the following data: 

The pulmonary artery pressure was normal, 27/3 (mean 15 mm. Hg). The right ventricular 
pressure was moderately elevated. However, the pull-back tracing from the main pulmonary 
artery to the right ventricle did not show a clear transition point. There was a slight elevation 
of the right atrial pressure, 10/3 (mean 5 mm. Hg). The intracardiac blood sample (Table I) re- 
vealed a considerable rise in oxygen content on entering the right atrium from both the superior 
and inferior venae cavae. There was no further rise in oxygen content from the right atrium to 


the pulmonary arteries. 


TABLE I. OxyGEN SATURATION AND PRESSURE DATA OBTAINED IN CASE 1 
AT THE TIME OF CARDIAC CATHETERIZATION 


SATURATION OXYGEN PRESSURE 
(PER CENT ) (MM. HG) 


Brachial artery—resting 99 38/73 
Superior vena cava 66.: 
Right atrium—U pper (ace 


Mid-area 88 3 (Mean 5) 
Lower 89 


3 (Mean 15) 


Left pulmonary artery 


Right ventricle—U pper 
Mid-area 
Lower 


45/1 (Mean 10) 


From these data it was judged that a left-to-right shunt was present at the atrial level of 
such a magnitude that the pulmonary blood flow was estimated to be approximately 2 to 3 times 
that of the systemic blood flow. The brachial artery blood samples at rest did not suggest a right- 
to-left shunt. The conclusion was that there was an atrial septal defect associated with a moder- 
ately elevated right ventricular pressure. 

There was a minimal polycythemia, the hemoglobin was 17.2 Gm. per cent, and the hemato- 
crit was 50 vol. per cent. 

The patient was referred to Dr. Sidney Burwell of Boston for study. The diagnosis of an 
atrial septal defect was confirmed and surgery advised. On Feb. 19, 1955, the septal defect was 
closed satisfactorily and completely by Dr. Robert Gross, using the Bailey procedure. The post- 


operative course was moderately stormy. Intratracheal suction was required at intervals. The 
patient developed flutter fibrillation and later atrial flutter, which responded to full digitalization. 

The convalescence was satisfactory. On July 18, 1955, he returned to Boston, where cardiac 
catheterization studies showed normal pressure and oxygen studies indicating the successful 
closure of the defect. The chest x-ray (Fig. 2) showed a striking reduction in the size of the heart. 
During the subsequent months, digitoxin was discontinued and activity increased until the pa- 
tient now leads a normal unrestricted life. No precordial murmur has been audible since the 


operation. 
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Summary.—A 31-year-old man had been noted, at the age of 13, to havea sys- 
tolic precordial murmur. No inconvenience was noted until he reached 30 years of 
age. Thereafter progressive physical disability developed. This became so 
marked that the patient elected surgical treatment. The demonstrated atrial 


septal defect was repaired successfully, a fact confirmed by postoperative cathe- 


terization studies. The patient now enjoys unrestricted physical activity. His 
heart has returned to normal in size. 

He has 3 healthy children whose hearts are normal. His 37-year-old brother 
has been observed since 1940. There exists in him an inconstant grade 1 musical 
apical systolic murmur. His heart is normal in size; chest x-ray is negative; 
there are no symptoms; and his electrocardiogram is normal. The significance 
of this murmur is undecided at the moment. 

This patient's father died at the age of 58, following a coronary thrombosis. 
At the time of the successful surgery his mother was living and suspected also of 
having congenital heart disease and specifically an atrial septal defect. 


B. C. 


Chest x-rays of 31-year-old man, preoperative and postoperative. 
{, Feb. 21, 1940. B, Dec. 18, 1953. C, March 26, 1956. 


. 152393) was admitted to the Vanderbilt Hospital on June 30, 1946, 

for ligation of varicose veins. At this time she was 52 years of age. The relevant findings were 

normal-sized heart, a grade 3 apical systolic murmur, and a blood pressure of 155/100 mm. Hg. 

History revealed that precordial murmurs had been present for years, and at one time they 

were judged to be based on rheumatic mitral valve disease. She had had 3 pregnancies when 

she was 22, 24, and 28 years of age, respectively, with nothing in the history to suggest any in- 
fectious disease or circulatory difficulties during those periods of gestation. 

Records show that she had been examined originally by her former physician in 1927, at the 
age of 32, at which time there was a grade 1 pulmonic systolic murmur, but the heart was not 
found to be enlarged. 

Her father died at 73 with hypertensive cardiovascular disease; her mother died at 71 with 
arteriosclerotic heart disease. A brother, 60 years of age, is well. Her sister, who is 58, was well 
and her examination negative until the age of 17. At that time during the epidemic of influenza, 
she had a febrile illness which was quite severe. Following this, examinations revealed the pres- 
ence of a heart murmur. Currently her physical examination shows classical evidence of mitral 
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stenosis and insufficiency with the accepted confirmatory shadow in the roentgenogram and a 
right axis deviation in the electrocardiogram. The findings are certainly not those of congenital 
heart disease. 

When C. K. was first examined on May 3, 1950, the blood pressure was 160/100 mm. Hg, 
there was a markedly dilated heart, and a harsh precordial systolic murmur was heard, chiefly 
over the base. Under the fluoroscopic screen, ‘‘dancing hilar’’ shadows were seen. 

The patient, in 1952, developed severe shortness of breath and at this time was digitalized 
and placed on a 500 mg. sodium diet. In addition, there were episodes of exertional chest pain 
ordinarily relieved by nitroglycerin, although occasionally morphine was required. 

At the time of her second hospitalization on Jan. 18, 1957, her heart was noted to be greatly 
enlarged, there was a grade 4 blowing apical systolic murmur transmitted into the axilla. The 
liver was a handbreadth below the ribs. Her blood pressure was 135/80 mm. Hg; vital capacity 
1.4 liters (44 per cent of normal); venous pressure 190 mm. of saline; circulation time (Decholin) 
35 seconds. Fluoroscopic study of the heart showed bilateral ventricular enlargement greater 
in the right ventricle. The left atrium was very large, displaced the trachea posteriorly, and 


elevated the left main stem bronchus (Fig. 3). The pulmonary conus was prominent and the 


Chest x-ray of 63-year-old woman with general enlargement of the heart, dilatation of the 
pulmonary conus, and enlargement of the right atrium and ventricle in particular. 


main pulmonary artery segments were tremendously enlarged and seen to pulsate vigorously 
with a characteristic ‘hilar dancing’”’ phenomenon. The aorta was judged to be normal. The 
diameter of the chest was 25.5 cm.; the transverse diameter of the heart was 19cm. The electro- 
cardiogram showed atrial fibrillation (Fig. 4), right bundle branch block, and generally the ST 
segments were depressed. In addition, in Lead V,; a characteristic RSR; pattern was present. 

There was a moderate polycythemia; the hemoglobin was 15.6 Gm. per cent; the hematocrit 
46 vol. per cent; white blood cell count 7,400 per mm.* The patient was having considerable back 
pain, and x-rays revealed an extensive osteoporosis with collapse of vertebrae T;, T; and T;. There 
was no Bence-Jones proteinuria; serum calcium was 9.4; phosphorous 3.5; alkaline phosphatase 
3.7 Bodansky units; serum proteins 6.1 Gm. per cent with an albumin fraction of 3.6 Gm. per cent. 


vr f ‘ 7 ron. dis. 
674 WEINSTEIN MP es Maa ys 


She was made comfortable with sedatives and supported by a back brace. At home she was 
more at ease but continued to be very weak and short of breath. During the last few days of 
her life she became cyanotic; the neck veins were prominently distended, and the dependent 
edema increased. Mental confusion and personality changes were noted. On the morning of 
June 1, 1957, she was found dead in her bed. 

The body was removed to the Vanderbilt Department of Pathology where an autopsy was 


performed 


Electrocardiogram of 63-year-old woman. Atrial fibrillation, right bundle branch block, 
premature ventricular extrasystoles, ST segment depressions of chronic myocardial disease. 


Phere was an interatrial septal defect measuring 3 cm. (Fig. 5), a marked cardiomegaly (550 
Gm.), and massive right atrial and ventricular hypertrophy and dilatation. There were throm- 
bosed pelvic veins, focal infarcts in the right kidney and bilateral pulmonary artery thrombosis 


with an associated small area of pulmonary infarction. 


Summary.—A_ 63-year-old mother of 34-year-old man who had an atrial 
septal defect, had been under observation since 1927. From that time she was 


observed to develop a progressive increase in the size of her heart, an intensifi- 


cation of precordial murmurs, suggestive of an atrial septal defect, and progres- 


sive heart failure. At death a large atrial septal defect was found. 
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DISCUSSION 


Courter and his co-authors*® in 1948 mention that the literature contained 
63 reported cases of the familial evidence of congenital heart disease. In 1947 
Murphy* analyzed 340 cases and concluded that a genetic factor is involved 


Fig. 5.—Heart weight 550 Gm., 3 cm. interatrial septal defect, massive right 
atrial and ventricular hypertrophy and dilatation. 


since more cases of congenital heart disease are found among relatives of patients 
with this defect than among the population at large. 

McKeown, McMahon, and Parsons’ studied the familial incidence of con- 
genital heart disease among the children born in the Birmingham (England) 
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Hospitals. Six of 431 births were affected (18 per 1,000) compared to the inci- 
dence in the general population of 3.2 per 1,000. They believed that a high local 
incidence of consanguinity might have been an influencing factor. They felt 
that their evidence supports the proposition that congenital heart disease may 
be inherited as a recessive character. 

Taussig'® observed a grandfather with patent ductus arteriosus who had 3 
children, 2 of whom had patent ductus arteriosus. In addition, one of the 2 
grandchildren had patent ductus arteriosus. Walker and Ellis! had a similar 
experience; a 73-year-old man with patent ductus, who had 8 children, 4 of whom 
had the same congenital defect. They also reported a 19-year-old girl who died 
in cardiac collapse and was found to have a patent interventricular septal defect. 
Her 6 months fetus showed the same defect. Their survey of the literature at 
that time revealed the records of 48 other families in whom multiple instances 
of congenital defects occurred, 15 through more than one generation. Courter, 
Felson and McGuire® reported in 1948 the clinical observation of the occurrence 
in 2 sisters of interauricular septal defects with mitral stenosis (Lutembacher’s 
syndrome). Kjellberg and his associates® in their textbook mention 2 sets of 
twins with patent ductus arteriosus and the occurrence of coarctation of the 
aorta in 2 siblings. 

The study of the incidence of congenital heart disease in successive gener- 
ations may be a fruitful one during the coming years since the improvement in 
the surgical treatment of congenital heart disease is restoring many patients to 


health and potential parenthood. Accordingly, children with major defects 


such as pulmonic or aortic stenosis or major interventricular or interatrial de- 


fects who formerly might not have arrived at this period of successful procreation 


are now permitted to do sc. 


SUMMARY 
1. The occurrence of a patent interatrial septal defect in a 63-year-old 

mother and in her 34-year-old son is reported. 

2, A central agency should be created to catalogue individuals with con- 


genital heart disease. Such patients could be followed throughout the years 


and a study of their progeny made, so as to determine to what extent congenital 


heart disease is an inherited defect. 


REFERENCES 


1. Campbell, Maurice: Genetic and Environmental Factors in Congenital Heart Disease, Quart. 
J. Med. 18:379, 1949. 
Cockayne, E. A.: Genetics of Transposition of Viscera, Quart. J. Med. 7:479, 1938. 
Courter, Sanford R., Felson, Benjamin, and McGuire, Johnson: Familial Interauricular 
Septal Defect With Mitral Stenosis (Lutembacher’s Syndrome), Am. J. Med. Sc. 
216:501, 1948. 
Dogramaci, I., and Green, H.: 
Pediat. 30:295, 1947. 
Gregg, N. McA.: Congenital Cataracts Following German Measles in the Mother, J. Ophth. 
Soc. Australia 3:35, 1941. 
Kjellberg, S. R., Mannheimer, E., Rudhe, U., and Jonsson, B.: Diagnosis of Congenital 
Heart Disease, Chicago, 1955, The Year Book Publishers, Inc. 


Factors in the Etiology of Congenital Heart Anomalies, J. 


bonis CONGENITAL HEART DISEASE IN SUCCESSIVE GENERATIONS 677 


McKeown, Thomas, McMahon, Brian, and Parsons, C. G.: The Familial Incidence of 
Congenital Malformation of the Heart, Brit. Heart J. 15:273, 1953. 

Murphy, D. P.: Congenital Malformation, Philadelphia, 1947, University of Pennsylvania 
Press. 

Swan, C., Tosterin, A. L., Moore, B., Mayo, H., and Black, G. H. B.: Congenital Defects 
in Infants Following Infectious Diseases During Pregnancy, Med. J. Australia 2:201, 
1943. 

Taussig, Helen B.: Congenital Malformation of the Heart, New York, 1937, The Common- 
wealth Fund, p. 8. 

Walker, G. C., and Ellis, L. B.: The Familial Occurrence of Congenital Cardiac Anomalies, 
Proc. New England Heart A. 1940-1941, p. 26-27, and personal communication, L. 
B. Ellis. 

Warkany, J.: Congenital Malformations Induced by Maternal Nutritional Deficiency, J. 
Pediat. 25:476, 1944. 


Tubereulosis 


ADRENOCORTICAL STEROID THERAPY AND CHEMOTHERAPY IN 
ACUTE, FAR-ADVANCED TOXIC PULMONARY TUBERCULOSIS 


A Preliminary Report 


GLENN E. Horton, M.D., ; sa : 
‘ “art From the Pulmonary Disease Service, Veterans 
RicHARD E. Travis, M.D., Administration Medical Teaching Group Hospital 
JOHN & LARKIN, Jr., M.D.., (Kennedy) 


J . »S ; A ‘ Pa 
AND SAMUEL PHILLIPs, M.D., (Received for publication Sept. 12, 1958) 


MEMPHIS, TENN. 


YTREPTOMYCIN, isonicotinic acid hydrazide (INH) and para-amino- 
WJ salicylic acid (PAS), with the addition of specialized surgery when it is 
needed, have produced healing in approximately 80 to 95 per cent of cases of 
pulmonary tuberculosis.'. However, certain problems remain, such as the manage- 
ment of patients with acute widespread pulmonary lesions, whose condition is 


markedly toxic and who respond only slowly, or seemingly not at all, to standard 


therapy. The addition of adrenocortical steroids appears to be of considerable 
benefit in some of these cases. This report of four such cases illustrates this 


effect. The pertinent literature is then reviewed. 


CASE REPORTS 


Case 1.—F. M., a 40-year-old Negro truck driver (Fig. 1), was admitted on April 20, 1956, 
with a history of respiratory symptoms and 20 pound weight loss during the preceding 7 months. 
There had been afternoon fever for 116 months. Examination revealed the temperature to be 
102° F., blood pressure 130/90 mm. Hg, pulse 120, and respirations 24 per minute. The lower 
lung fields were hyperresonant and moist crepitant rales were heard over the upper halves of both 
lung fields. Sputum was positive for tubercle bacilli. Chest roentgenogram (Fig. 2) revealed 
mottled infiltrates in the upper two-thirds of both lung fields. Admission hemogram showed 21,200 
white blood cells per cubic millimeter with 88 per cent neutrophils. Repeated leukocyte cell 
counts were recorded as high as 43,200 per cubic millimeter. The red blood cell count on admis- 
sion was 3,760,000 per cubic millimeter, the hematocrit 33 vol. per cent, and the hemoglobin 10.5 
Gm. per 100 ml. Subsequent leukocyte and erythrocyte counts showed a gradual return to normal. 
Sickle cell preparation was negative. Initial serum albumin was 1.8Gm. per 100 ml., and serum 
globulin 6.9 Gm. per 100 ml. (Howe method). The serum albumin slowly became normal. The 
serum globulin fell but continued to be slightly elevated. INH (300 mg. daily) and sodium PAS 
(12 Gm. daily) were started on the day of admission. The INH was increased after a few days 
to 450 mg. daily, and on the seventh hospital day streptomycin (1 Gm. daily) was added because 
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the patient failed to respond satisfactorily. There continued to be, however, persistence of tox 
emia, fever, tachycardia, weakness, and dyspnea on minimal exertion. Prednisone in a total 
divided dose of 10 mg. daily was started on May 5. There was a rapid decrease in the febrile 
response (Fig. 1), and the patient became more alert and appeared less toxic. This encouraged 
us, on May 8, to reduce the dosage of isoniazid from 450 mg. daily to the then generally accepted 
dose of 300 mg. daily. The patient reacted with a recrudescence of fever, but this subsided within 
a few days without the need of additional measures. We then also reduced the dosage of the strep- 
daily to 1 Gm. twice weekly. This was immediately followed by another 
recrudescence of fever, on May 26, which also subsided without the use of additional measures. 
These indications of barely adequate steroid coverage were further supported by a third rise in 
temperature, toward the end of June, when an attempt was made to reduce the dosage of predni- 
sone from 10 to 7.5 mg. daily. Resumption of the 10 mg. dose was promptly followed by defer- 


tomycin from 1 Gm. 


vescence, which was maintained. 
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Fig. 1.—Case 1. Graphic chart showing the clinical course. 


The steroid therapy was gradually decreased and concluded on August 23. Sputum became 
negative for acid-fast bacilli on concentrate on July 6 and negative by culture on Oct. 2, 1956. 
Serial improvement was shown by chest roentgenogram (Fig. 2). The patient discharged himself 
in October, 1956, by failing to return from a hospital pass. The INH, streptomycin, and PAS 
were continued by the patient while he was at home. When readmitted on May 1, 1957, the 
patient was afebrile, had gained 14 pounds, and the blood cell counts were normal. Sputum 
concentrate revealed ‘‘rare’’ acid-fast bacilli, but the chest roentgenogram (Fig. 2) showed further 
improvement. The patient left the hospital again on June 16, 1957, and our attempt to follow 


his course since then has been unsuccessful. 


Case 2.—J. C.,a 52-year-old Negro male candy maker (Fig. 3), was admitted on Feb. 20, 
1954, with a 2-month history of productive cough, weakness, anorexia, and weight loss. His 
temperature was 102.8° F., blood pressure 96/60 mm. Hg, pulse 100, respirations 20 per minute. 
Moist crepitant rales were heard over the upper lung fields and there were bronchial breath sounds 


in the right upper lung field. There was questionable increase in pigmentation of the buccal 
mucosa. White blood cell count was 10,000 per cubic millimeter with a normal differential. 
The hemoglobin was 10.0 Gm. per 100 ml. Initial sputum was positive for tubercle bacilli. Roent- 
genographic examination of the chest (Fig. 4) showed bilateral pulmonary infiltrates with evi- 
dence of bilateral cavitation. Streptomycin alternately with dihydrostreptomycin (1 Gm. daily) 
and sodium PAS (12 Gm. daily) were started on February 25. INH (300 mg. daily) was added on 
May 7 when afternoon temperature continued to rise between 100° and 102° F. There was slight 
improvement in symptoms and the patient gained a small amount of weight, but the improve- 
ment was not considered to be satisfactory. Various tests of adrenal function were carried out 
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(Table 1), and it was concluded that adrenocortical function was abnormally low. The patient 
was placed, therefore, on desoxycorticosterone and cortisone therapy (Fig. 3). Only after the 
cortisone was started on September 16 did the patient become afebrile. The cortisone was dis- 
continued on November 6 because of an episode of hemoptysis but the DCA administration was 


continued. In April, 1955, the patient left the hospital for 6 days and during this time took no 


medications, drank alcohol excessively, and endured moderately severe exposure, without apparent 


A B. 


a: 


Fig. 2.—Serial chest roentgenograms in Case 1. A, On admission. B, At beginning of adjunctive 
adrenocortical steroid therapy. C, At conclusion of steroid therapy. D, Last available chest roentgeno- 
gram. 


untoward effect. Administration of the DCA was then discontinued. The patient again left the 
hospital in October and did not return until Jan. 12, 1956, at which time there appeared to be no 
worsening of his tuberculous disease and no evidence clinically of adrenocortical insufficiency. 
Antituberculous chemotherapy was restarted, and the patient demonstrated continued radio- 
graphic improvement (Fig. 4). The sputum remained consistently negative from November, 
1954, until the patient was lost to follow-up in May, 1956, through self-discharge. 
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TABLE I. CASE 2. FUNCTIONAL TESTS OF ADRENAL CORTICAL ADEQUACY INDICATING PROBABLE 
INSUFFICIENCY PATTERN 


1. 48-HOUR ACTH ADRENAL ACTIVATION TEST 2. ROBINSON-KEPLER-POWER WATER TEST 
(JUNE 17, 1954) (MAY 21, 1954) 


URINARY EOSINOPHIL (Normal 25-30) 
17-KETOSTEROIDS | COUNT-FASTING | Part I. All day volumeslessthan total overnight volume 
(ma. /24 HR.) | (NUMBER/C.MM.) Part II. Factor “A” computed at 9 


Pre-ACTH 6.0 340 3. WATER-LOADING TEST OF SOFFER AND GABRILOVE 
(then 80 c.u.IM) (JUNE 23, 1954) 
24 Hr. 6.42 420 
(then 80 c.u.IM) 
48 hr. 6 300 (Normal 1,200 ml.) 
72 hr. 5! 240 A. Without cortisone 600 ml. 
B. With cortisone 740 ml. 


1954 1955 AWOL 
FEB MAR APR MAY JUNE AUG SEPT oc OV. DEC. JAN. FEB APR MAY € JULY AUG OCT 
20; 5 7 ) \ €}s;s 7/9 

WEIG 


“In Totalmg. ¢} 


s fahrenheit 
per 24 hrs. «| 


it TITERS ESSN 


100 130 ! 120 198 94 


70 30 


ee WW WUT 
SE SESS CKO SSESSEE: = —_ —_ 


easasgsassasassasbassaassa NS AOS. So aassasasansane 
“Spee APSA g eS baba ae he be SK WEES {Salcium: Benzoyl) PAS Gm. IV tid. N 
Wo PAS Gm RIAN WOW Benzoyl) XN WK 
S SALE CR RRERS. SSSSSSS SOARRSSMASSSSASSS: RE 
Case 2. Graphic chart showing the clinical course. Adrenocortical insufficiency was also a 
factor in this case. 
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Case 3.—R. H., a 32-year-old Negro man, was admitted on May 28, 1956, (Fig. 5) with 
productive cough, fever, night sweats, easy fatigability, and weight loss of 20 pounds over the 
preceding month. Significant physical findings were temperature of 103° F., apparent toxemia, 
and moist rales in the upper two-thirds of both lung fields. Sputum was positive for tubercle 
bacilli. Chest roentgenograms (Fig. 6) revealed nodular infiltrates in the upper halves of both 
lung fields, with bilateral cavitary disease. Red blood cell count on admission was 3,880,000 
per cubic millimeter with hematocrit of 34 vol. per cent. INH (300 mg.) and sodium PAS (12 
Gm. daily) were started on June 1, 1956. Streptoduocin (equal parts of streptomycin and di- 
hydrostreptomycin), 1 Gm. three times weekly, was added on June 20 because of the continued 
fever and was increased to 1 Gm. daily on August 10. Fever persisted and prednisone in a total 
divided dosage of 15 mg. daily was begun on August 20. The temperature promptly became nor- 
mal (Fig. 5). The INH was also subsequently increased to 450 mg. daily on August 22. The 
prednisone dosage was gradually reduced and finally discontinued on September 28. The strepto- 
duocin was reduced to 1 Gm. three times weekly on September 17. Because of gastrointestinal 
symptoms the patient was changed from sodium PAS to calcium benzoyl PAS? on September 22. 
Serial chest films showed marked clearing (Fig. 6), with cavitary closure. The sputum became 
negative on Oct. 5, 1956. The patient was discharged on Nov. 5, 1957, with the recommendation 
to continue INH and PAS. 
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G. S., a 59-year-old Negro man (Fig. 7), was transferred to our hospital on May 23, 
1957, after having received less than 2 weeks of INH and streptomycin therapy elsewhere. There 


was a one-year history of easy fatigability and weakness and a 35 pound weight loss. Cough, 


productive of a moderate amount of purulent sputum, had been present for about 2 months. 


B. 


dD. 


Fig. 4 Serial chest roentgenograms in Case 2. A, On admission. B, Shortly before beginning 
adjunctive adrenocortical steroid therapy (special allowances must be made for the technical difference 


of this roentgenogram). C, Near conclusion of steroid therapy. D, Last available chest film 


Admission temperature was 100.8° F., the pulse 136 per minute and regular, and the blood pres- 
sure was 120/90 mm. Hg. Moist inspiratory rales were heard over the upper two-thirds of the 
right lung field. Admission hemogram revealed 7,350 white blood cell count per cubic millimeter 
with 79 per cent neutrophils, red blood cell count 3,670,000 per cubic millimeter, and hematocrit 


Sickle cell preparation was positive and hemoglobin electrophoresis revealed 
Sputum was positive for tubercle bacilli. Infiltrates were present 


32 vol. per cent. 
both A and S hemoglobins. 
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bilaterally by chest x-ray, with extensive cavitation in the right upper lung field. Administration 
of INH (300 mg.) and sodium PAS (12 Gm. daily) was begun on May 28. The patient improved 
symptomatically but his temperature remained between 100° and 101° F. The chest x-ray failed to 
show any improvement. Prednisone (40 mg. daily in divided doses) was started on June 21, and 
the INH was increased from 300 to 450 mg. daily. The temperature became normal in 24 hours. 
The prednisone dosage was gradually diminished, but when reduced to 10 mg. daily, temperature 
elevation recurred (Fig. 7), and the dosage had to be increased to 15 mg. daily. The patient be- 
came afebrile again within 24 hours, and remained so, even when the prednisone dosage was later 
reduced to 12.5 mg. daily. However, the patient expired suddenly on July 20. An autopsy demon- 
strated a left lower lobe infarction due to thrombosis of the main branch of the pulmonary artery 
supplying this area. There were also old thrombi peripherally in the right upper lobe with re- 
canalization. It was not possible to say whether the terminal episode of pulmonary infarction 
was related to adrenocortical steroid therapy. Corticosteroids have been reported to be associated 
with an increase of thrombosing tendencies,’ and sickle cell trait, particularly during anoxia, is 


sometimes associated with thromboses.‘ 
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Fig. 5.—Case 3. Graphic chart showing the clinical course. 


DISCUSSION 

Adverse Effects—Reports on the adverse effects of adrenocortical steroid 
therapy in laboratory animals and in humans with tuberculosis began to appear 
in the literature®:® soon after its intreduction. Active tuberculous disease usually 
progressed and inactive foci often reactivated. However, it should be empha- 
sized that these patients did not receive simultaneous antimicrobial therapy 
for their tuberculosis. Resistance was depressed also to other bacterial, viral, 
mycotic, protozoal, and helminthic infections. The possibility of a viral, bac- 
terial, or fungal meningitis which could be aggravated by hormonal administra- 
tion’ in suspected but not proved tuberculous meningitis was emphasized. Gram- 
negative bacteremias,* fatal disseminated histoplasmosis,’ and fatal vaccinia!” 
in individuals on maintenance steroid therapy have been reported. 

Beneficial Effects —It was found early that steroids could be used to advan- 
tage to control hypersensitive reactions to antituberculous drugs.'! In patients 
with Addison’s disease, in the presence of active pulmonary tuberculosis, steroids 
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were found to be effective when concomitant treatment was given for the tuber- 
culosis.'* Numerous favorable reports’ then appeared of beneficial effects when 
the combination of antituberculous drugs and adrenocortical therapy were 


employed in the treatment of various forms of tuberculosis. 


B. 


Cc 2: 
Fig. 6.—Serial chest roentgenograms in Case 3. A, On admission. B, At onset of adjunctive 
adrenocortical steroid therapy. C, At completion of adjunctive steroid therapy. D, Last film prior to 


discharge from the hospital 


At present, there is substantial agreement that such therapy is indicated 
The report by Johnson 


in certain complications of meningeal tuberculosis. 
and his associates"! provides convincing evidence for such combined therapy in 
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advanced cases of this type of disease; this concept will be further strengthened 
if borne out by subsequent control studies. Five severely ill patients in Johnson's 
series showed prompt subjective and objective clinical improvement with 
reduction in cerebrospinal fluid pressure, cell count, and protein, when 
hormone therapy was added to chemotherapy. When the steroids were dis- 
continued or interrupted or when the dosage was reduced prematurely, immediate 
reversal of all these effects followed. After a sufficient time, the hormones were 
withdrawn gradually without an ensuing relapse in most instances. 
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Fig. 7.—Case 4. Graphic chart showing the clinical course. This case was the one death in the series. 


Baroni and Scolari’ have reported favorable results with adjunctive hor- 
monal therapy in tuberculosis of serous membranes. Twelve cases with tuber- 
culous pleural effusion received prednisone and rapid clearing of the effusion 
occurred. Tuberculous pericarditis may prove to be one of the most important 
indications for combined therapy,’ since chemotherapy and steroids may prevent 
the constrictive pericarditis, which frequently requires pericardiectomy. Adrenal 
corticoids as adjunctive therapy have been used in pediatric practice in endo- 
bronchial tuberculosis’:!> with more rapid relief of bronchial obstruction. Kass 
and associates! have reported 31 cases of pulmonary tuberculosis who were treated 
initially with pyrazinamide (PZA), 2.5 Gm., and cortisone, 100 mg., daily for 
21 days, then changed to high dosage INH plus streptomycin therapy. It was 
felt that such a priming procedure might augment the initial impact of subsequent 
INH and streptomycin by reducing the number of tubercle bacilli and reducing 
inflammation, particularly at the bronchocavitary junction. Spink!® has alluded 
to the possibility of adjunctive hormonal therapy diminishing the fibrosis and 
other complications or sequelae of tuberculosis. It also has been suggested that 
combined therapy may be effective in tuberculous patients who have severe 
respiratory distress and who show little response to standard antimicrobial 
therapy.’ 

Mode of Action.—Although the indications for adjunctive hormone therapy 
in tuberculosis are broadening, the mechanisms whereby these drugs favorably 
influence the course of the disease are not fully understood, and present indica- 
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tions rest on essentially empirical grounds. The mechanism by which hormonal 
therapy reverses toxemia is obscure. More than one action is undoubtedly 
involved. Steroids have an antipyretic effect. It has been demonstrated by 
Smith® that adrenocortical steroids affect the release of tuberculoprotein. These 
hormones have been shown to have an anti-inflammatory effect and may act at 
the intracellular level.'® Adrenal exhaustion may be a factor; in such cases, the 
effect would be simply adrenocortical replacement therapy. Studies indicate 
that large doses of adrenocorticoids depress the resistance of the host. On the 
other hand, small doses may augment host resistance. There are, however, 
at present no clinical counterparts to the laboratory observation that small 
doses of corticosteroids may confer increased resistance to infection.! 

Kass and Finland'’ have observed that, although treatment of suspected 
adrenal cortical insufficiency during severe infection is widely practiced, there 
is little objective basis for such treatment or knowledge of how much steroid 
therapy touse. The effect of the corticosteroid which protects certain laboratory 
animals against simultaneous or subsequent lethal doses of bacterial endotoxin 
is not demonstrable in all species of animals and is not readily elicited unless 
the steroids have been given with or before the endotoxin. Whether steroids 
block the action of endotoxin in man, or whether steroids are effective after 
infection has supervened and endotoxin has been released, and whether the 
blocking effect of endotoxin will prove beneficial in infection attributable to the 
endotoxin-producing bacteria has not been proved.'* The possibility of the syner- 
gistic action of INH and corticosteroids may also be raised. 


Desirability of Controlled Studies.—TYo further clarify the indications for 


adjunctive adrenocortical therapy in this infectious disease, controlled studies 
Such studies should be designed to show whether there is only 


are necessary. 
symptomatic relief or whether defense mechanisms are actually bolstered. Even 
if affording merely symptomatic benefit, these drugs will still have a proper place 
in therapy, but it would be more important if the augmentation of host resistance 
is demonstrated.'7 Only by controlled studies can it be determined whether or 
not the beneficial effects outweigh the harmful ones. One recent controlled 
study'® has shown a more rapid initial clinical improvement in tuberculous pa- 
tients treated with steroids combined with chemotherapy than with chemotherapy 
alone. Further studies are required to establish whether the over-all advantage 
of this combined regimen is of practical importance and whether it outweighs the 


hazards involved. 


CONCLUSIONS 


The results of combined therapy in the cases presented in this paper indicate 
that corticosteroids can be used safely and with advantage in combination with 
antituberculous agents in suitable cases. Peptic ulcer, Cushingoid features, 
osteoporosis, or infectious complications were not encountered in this small 
series of short-term adjunctive steroid therapy cases. However, it is well to 
repeat the statement made by the American Trudeau Society on Therapy,’ 
“There is no rule which can be substituted for informed clinical judgment and 
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the careful assessment of the possible benefits against the possible complications 
of therapy in each specific clinical situation. As in other infections in which ad- 
junctive hormonal therapy may be used, the decisions must be individualized.” 


SUMMARY 

1. Four cases of acute, far-advanced pulmonary tuberculosis with organisms 
susceptible to antimicrobial agents and complicated by persistence of toxicity, 
fever, and failure to show improvement, or worsening, or standard antimicrobial 
therapy, are reported. One case had definite adrenocortical hypofunction. 
2. Adrenocortical steroids were given as adjunctive therapy to these cases, 


following which there appeared to be an accelerated improvement, clinically, 
radiographically, and hematologically in all four cases, and bacteriologically 
in three. There was one death in the series and it is possible that steroid therapy 
may have been a contributory factor. 

3. The pertinent literature is reviewed. 
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A CLINICAL TRIAL OF DEX TROMORA MIDE, 
(R 875, SKF D-5137) 


From the Departments of Medicine (Division of Clini- 
Louis LasaGna, M.D., cal Pharmacology) and Pharmacology and Experi- 
THOMAS DE KorNFELD, M.D., mental Therapeutics, Johns Hopkins University 
AND PETER SAFAR, M.D.., School of Medicine, and Department of Anesthe- 
stology, Baltimore City Hospitals 


BALTIMORE, Mb. ee phe F 
(Received for publication Oct. 9, 1958) 


N 1957 Janssen and Jageneau! reported on the analgesic activity in mice and 
rats of a series of secondary and tertiary basic amides. The compound 
d-1-(3-methyl-4-morpholino-2, 2-diphenyl-butyryl) pyrrolidine (designated by 
them as R 875 and by others as SKF d-5137, dextromoramide or Dimorlin) was 
found to be the most active member of the series. Comparative analgesic, 
toxicity, and tolerance studies of dextromoramide, morphine, meperidine, and 
methadone suggested that dextromoramide might be more potent, more rapid 
in onset of action, and less likely to produce tolerance than the other analgesics.” 
The new agent also appeared to have a more favorable therapeutic ratio. 
Published data on humans in regard to this compound in the American and 
English literature are as yet scanty. Boudin and Barbizet* observed that dex- 
tromoramide, in normal persons, possesses the ability to elevate the threshold 
for pain and temperature. They also found the drug to be an effective analgesic 
for a variety of painful clinical conditions when administered orally or parenter- 


ally. Malaise, nausea, vomiting, and drowsiness were seen as side effects. Sev- 


eral other preliminary clinical studies have been concerned with the efficacy and 
safety of dextromoramide.!> Free and Peeters® analyzed the results of a double- 
blind study in which placebo, 5 mg., 10 mg., and 20 mg. of dextromoramide were 
administered by rectal suppository for the relief of afterpain in obstetrical 
patients. All dose levels of the drug provided pain relief more frequently than 
did placebo, with an apparent flattening of the dose-response curve at 10 mg. 
Incidence of side effects increased with dose of drug, being essentially absent at 
5 mg.; about 8 per cent with 10 mg.; and 22 per cent with 20 mg. Cahal,’ in a 
study of experimental pain in volunteers, obtained elevation of pain threshold 
with parenteral doses of 3 to 10 mg. but had a high incidence of unpleasant side 
effects at all dose levels. 

The present study was undertaken primarily to compare, in a controlled 
clinical trial, the relative oral and parenteral efficacy of dextromoramide in 


relieving postpartum pain. 


This study was supported in part by a grant (B-865-C2) from the National Institutes of Health, 
and by a grant from Smith Kline & French. 


689 


. CAT — _ . - roe ron. dis, 
690 LASAGNA, DE KORNFELD, AND SAFAR ae faa 


METHODS 


Negro patients on the obstetrical service of the Baltimore City Hospitals 


were the experimental subjects. Those requesting medication for pain received, 
in a randomized block design, one of the following medications: oral placebo (lac- 
tose capsules), parenteral placebo (a buffered citrate-bicarbonate mixture of 
slightly acid pH), 5 or 10 mg. of dextromoramide* in capsules, 5 or 10 mg. of 
dextromoramide by injection, 10 mg. of morphine* by injection, or 75 mg. of 
meperidine* by capsule. All medications to be administered by a given route 
were made up to be identical in physical appearance. Medications were identi- 
fied only by code number, a different number for each patient. The original 
design called for 240 patients, each to receive one medication, but the frequency 
of observed side effects compelled termination of the study after 154 patients 
had been observed. 

Each patient was interviewed by a techniciant prior to medication, and at 
intervals after injection. The instructions were to conduct the interviews after 
drug at !5-, 1-, 2-, and 3-hour intervals, but in 30 of the patients one or more of 
these interviews could not be obtained, for a variety of reasons (end of the tech- 
nician’s working day, discharge of patient from the hospital, etc.). At these 
interviews, patients were asked to categorize their pain as absent, slight, moderate, 
severe, or very severe. A decrease in pain from pre-drug level to the next pain 
level was counted as a score of +1, a drop of two levels as +2, etc. If no change 
occurred, a score of zero was given, and if pain increased over the pre-drug level, 


a negative score was recorded. 


RESULTS 


The mean pain relief scores per interview for all patients studied are pre- 
sented in Table I. 

For statistical analysis, only those patients were considered for whom inter- 
view data were complete. Total pain relief scores for these patients were com- 
puted for the first 3 hours after drug by adding algebraically the pain relief 
scores for each subject. The means of these “total scores’’ are presented in 
Table I], along with their standard errors. It is apparent that the numbers of 
patients are relatively small, and the standard errors substantial. Accordingly, 
the confidence limits for each mean are wide, with considerable overlap of the 
various means. Nevertheless, both doses of dextromoramide provided signifi- 
cantly better (P <0.05) pain relief than placebo, performed at least as well as 
the standard narcotics, and seemed equally effective by either route of admini- 
stration. 

The similarity in analgesic results withoral and parenteral dextromoramide 
are paralleled by the data on side effects. The percentage of patients reporting 


*Weights of these drugs refer to the salts, i.e., morphine sulfate, dextromoramide tartrate, and 
meperidine hydrochloride. We are indebted to Smith Kline & French for supplying these compounds 
Dr. E. H. Bowen, Jr.) and the randomization schedule (Dr. 8. M. Free, Jr.). 
+We are indebted to Mrs. Diane Keyes and Mrs. Barbara Hooke for their assistance in gathering 
the data, and to the obstetrical staff of the Baltimore City Hospital for the opportunity to study their 
patients. 
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unpleasant effects from this agent was at least as high in those receiving oral 
drug as in those receiving parenteral treatment. Dizziness and nausea occurred 
in both the oral and parenteral groups, although vomiting occurred only in pa- 
tients receiving injections of dextromoramide. Other reported reactions were 
drowsiness, sweating, feelings of warmth, and itching. Incidence of side effects 
appeared lower in the meperidine group, and consisted of dizziness and drowsi- 
ness. Side effects were rare in the morphine group, and consisted of dizziness, 
feelings of warmth, nausea, and vomiting. Side effects occurred least frequently 
in the placebo groups, and consisted entirely of reports of drowsiness. The actual 
percentages of patients reporting side effects are shown in Table I. 


TABLE I. MEAN PAIN RELIEF SCORES PER INTERVIEW OVER First THREE Howrs, 
AND INCIDENCE OF SIDE EFFECTS 


MEAN PAIN PER CENT SIDI 
NO. SUBJECTS TREATMENT RELIEF SCORE EFFECTS 


20 Placebo (p.o.)* 1.26 10 
18 Placebo (s.c.)T 1.50 


20 Meperidine, 75 mg. (p.o. 
19 Morphine, 10 mg. (s.c.) 


20 Dextromoramide, 5 mg. (p.o.) 
18 Dextromoramide, 5 mg. (s.c.) 
20 Dextromoramide, 10 mg. (p.o.) 
19 Dextromoramide, 10 mg. (s.c.) 


bo bo bo bo 


*D.O. by mouth. 
ts.c. by subcutaneous injection. 


TABLE II. Tora PAIN RELIEF SCORES FOR First THREE Hours 


NO. SUBJECTS TREATMENT SCORE 


Oral placebo 
Parenteral placebo 


Meperidine, 75 mg. (p.o. 
Morphine, 10 mg. (s.c.) 
Dextromoramide, 5 mg. (p.o.) 
Dextromoramide, 5 mg. (s.c.) 
Dextromoramide, 10 mg. (p.o.) 
Dextromoramide, 10 mg. (s.c.) 
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DISCUSSION 


Some brief justification of the methods employed is perhaps in order, par- 
ticularly in view of the failure to achieve impressive results with injections of 


10 mg. of morphine. Over the past several years, we have used the technique 


and type of patient described above in many studies. Despite the considerable 
success observed with placebos in these patients, it is possible to detect the 
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analgesic effect of aspirin,*® for example, with no particular difficulty, provided 
the sample is large enough. Our current impression is that sample size (for each 
treatment) in this population should in general be 25 or greater. It has already 
been pointed out that the sample size in the present study was smaller than orig- 
inally planned. On the other hand, no one has studied the effects of 10 mg. of 
morphine in a controlled trial in postpartum patients, so that it is difficult to 
predict how good morphine might be expected to be. Postpartum pain is pri- 
marily intermittent and crampy in character, and Keats® has found morphine to 
be much less effective in alleviating intermittent postoperative pain than in re- 
lieving steady wound pain. 

Our data suggest that dextromoramide is a potent analgesic when given by 
mouth or by injection, and that there are not great differences between the 5 
and 10 mg. doses. The performance of the drug in the clinical situation utilized 
was impaired, however, by the considerable frequency with which unpleasant, 
albeit not serious, side effects were seen. Our study does not necessarily imply 
that the drug would be as unpleasant in cther situations, such as postoperative 
pain, where patients are more likely to be kept flat in bed. On the other hand, 
our data do agree with those of Cahal’ in a nonclinical situation, and those of 
Peeters!’ and Boudin and Barbizet,® who have reported vertigo, nausea, vomiting, 
and somnolence in patients. It is also conceivable that doses of dextromoramide 
smaller than 5 mg. might produce satisfactory analgesia with less side effects, 
but the results obtained by Cahal with 3 mg. do not provide much basis for opti- 
mism in this regard. 

A controlled comparison of dextromoramide and methadone, a closely re- 
lated drug, would be of interest. The two drugs (when administered parenterally ) 
would appear about equally potent, on the basis of comparisons of morphine and 
methadone! and morphine and dextromoramide.’”2 No adequate comparison of 
the relative efficacy of oral and parenteral methadone is available. In view of 


the paucity of potent analgesics which are well absorbed orally, methadone and 


its congeners would seem to deserve renewed attention. 

Of interest to us was the lack of any impressive difference between oral and 
injected placebo. It is often assumed that the use of injections carries more 
“placebo effect’? than the use of oral medications, although this has never been 
demonstrated in an experiment. A possible explanation for our failure to 
observe this effect (if indeed it exists) is the nature of our population, 1.e., 
Negro patients who perhaps more often see in the hypodermic needle a source 


of temporary pain than the harbinger of sure relief. 


SUMMARY 
Dextromoramide, in 5 and 10 mg. doses, appears an effective analgesic in the 
treatment of obstetrical afterpains. The results with orally administered dex- 
tromoramide were not significantly different from those achieved with parenteral 
dextromoramide. The analgesic efficacy of this new agent compares favorably 
with injected morphine or oral meperidine, but the side effects observed with 
dextromoramide are of sufficient magnitude as to cast serious doubt on its poten- 


tial clinical use in patients of the type studied. 
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1 ers ubiquitous nature of diuretic activity among compounds of widely 
differing chemical structure continues to unfold. The wide area cf thera- 
peutic usefulness of derivatives of phenothiazine is no less amazing. 
Parrish and Levine! 


Chlorpro- 
mazine has been shown to have diuretic potentialities. 
state that intravenous chlorpromazine produces a rapid decrease in effective 
renal plasma flow and glomerular filtration, with no change in the Cy,/Cry or 
Cx/Cyy ratios. There is a concomitant rise in urine output and a fall in the 
urinary excretion of an antidiuretic substance. Parrish and Levine suggest 
that the increased urine flow inulin clearance observed may be due to an inhibition 
of an antidiuretic-like hormone. Szabo? presented similar conclusions. U-5641-2* 


(Fig. 1) appears to have even greater promise as a diuretic.’ 


MATERIALS AND METHODS 


The techniques of the bioassay of diuretics and of this study have been previ- 
The subjects of the study were 10 male patients with con- 


ously described.4 
trolled congestive heart failure whose water and sodium balance was maintained 
constant while residing in the metabolic ward, eating a diet containing 50 milli- 
equivalents of sodium and drinking 3,000 ml. of distilled water daily. Doses of 
U-5641-2 were given in an incremental fashion (500 mg., 1,000 mg., and 2,000 


*10[2-(1-pyrrolidinyl) ethyl]-, phenothiazine, N,5-dioxide or U-5641-2 supplied by The Upjohn 


Company, Kalamazoo, Mich. 
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mg.). Studies for electrolyte excretion patterns and repetitive effectiveness 
were performed as in previous studies.4| Observations were made of urine volume, 
sodium excretion, and body weight. An additional 10 male patients from the 
Hypertension Clinic were given U-5641-2 (500 mg. daily for 3 weeks) and ob- 
served for changes in body weight, blood urea nitrogen, hematocrit, cephalin 
cholesterol flocculation, and serum alkaline phosphatase, sodium, potassium, 


chloride, and carbon dioxide combining power. 


— 


Increase in sodium excretion (mEq/24 hr.) 


chlorothiazide 1000 mg. P.O. | 
U-5641-2 1000 mg. P.O. | 


chlormerodrin 8 tablets ro. | 


acetazoleamide 250 mg.P.0. 
j 


meralluride 1 cc i.M. 


Fig. 2.—The comparative potency of various diuretic agents based on sodium excretion illustrates the 
intermediate position of U-5641-2 as an oral diuretic. 


RESULTS 


There is a distinct dependence of the diuretic response on the dosage of 
U-5641-2 (Table I). Significant response in sodium excretion and urine volume 
appears to eccur at the 1,000 mg. dose. A slight additional increase was ob- 
served at the 2,000 mg. dose, but over one-half the patients experienced marked 
dizziness, nervousness, and drowsiness. Changes in urinary volume and weight 
parallel these changes in sodium excretion. Based on previous studies of potency 
estimation of various diuretics, the appropriate position of U-5641-2 as a rela- 


tively potent diuretic agent may be observed in Fig. 2, where it is seen that it 


is slightly more potent than chlormerodrin and slightly less potent than chloro- 


thiazide at clinically tolerable dosages. 


TABLE I. THe Diuretic EFFect oF U-5641-2 
(Average Values for 10 Patients, Single Doses) 


SODIUM INCREASE URINE VOLUME WEIGHT 
DOSE (MG.) IN URINE INCREASE DECREASE 
(meEq./24 HR.) (L./24 HR.) (kg./24 HR.) 


500 
P value 

1,000 
P value 

2,000 
P value 
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The composite (averages of 5 patients) electrolyte excretion pattern follow- 

ing the administration of a single 2,000 mg. dose (Fig. 3) indicates a significant 
increase in urine volume occurring within 2 hours and lasting over 6 hours. How- 
ever, in contrast to other diuretics, the increased excretion of sodium and chloride 
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Composite (averages of 5 patients) electrolyte excretion pattern following the administra- 


Fig. 3 
tion of a single 2,000 mg. dose shows that the primary action of U-5641-2 appears to be on water witha 


delayed action in augmenting sodium and chloride excretion. 


does not occur until 12 hours following the drug. There is a very slight increase 
in potassium and bicarbonate excretion and a slight increase in pH. Other 


electrolytes are not significantly affected. 
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The continuous effectiveness of the drug when given to 10 hospitalized pa- 
tients is illustrated in Fig. 4. Following the administration of 1,000 mg. daily 
of U-5641-2, there is a continuous excretion of an increased urinary sodium for 
at least 5 days without contemporary change in blood urea nitrogen, hematocrit, 
or serum electrolytes. This has additional confirmation in the 10 outpatients 
from the Hypertension Clinic who received 500 mg. of U-5641-2 daily for 3 weeks. 
This effect is noticed following continuous daily administration of 500 mg. of 
U-5641-2 in spite of the fact that as a single dose this is not very potent (Table I). 
These patients showed no changes in liver function as measured by the cephalin 
cholesterol flocculation test and serum alkaline phosphatase as well as no change 
in blood urea nitrogen, hematocrit, serum sodium, potassium, chloride, and 
carbon dioxide combining power. These patients, who previously were treated 
with chlorothiazide (500 mg. daily) in addition to Rauwolfia and mecamylamine, 
showed no significant change in body weight or edema. Two of the 10 complained 
of intermittent nausea, two were slightly nervous, and two complained of ex- 
cessive thirst, but none of these symptoms warranted discontinuation of the 


drug. 


<+~——- 1000 mg. daily — 
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Post-drug 


Blood urea nitrogen (mg. %) 
Hematocrit 

Serum sodium (mEq/L) 

Serum potassium (mEq/L) 
Serum chloride (mEq/L) 

Serum (O5comb. power (mEq/L) 


Fig. 4.—The continuous effectiveness of U-5641-2 when administered for 5 days is illustrated by 
repetitive increase in sodium excretion above control. There are no significant changes in serum elec- 
trolytes, blood urea nitrogen, or hematocrit. 


DISCUSSION 
U-5641-2, a new phenothiazine derivative, appears to have less tranquilizing 
properties and more diuretic properties than related compounds previously 
studied. The ratio of diuretic effectiveness to toxicity is smaller than desirable 
in this particular compound. However, the diuretic potentialities of this group 
of compounds warrants further examination and possible chemical modification. 


SUMMARY AND CONCLUSIONS 
U-5641-2, a phenothiazine derivative, demonstrates diuretic potentialities 
that are less than optimal but suggests a fresh viewpoint in the exploration of 


additional similar compounds. 
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MAXIMUM UTILIZATION OF THE LIFE TABLE METHOD IN 
ANALYZING SURVIVAL 


SIDNEY J. CUTLER, M.A., AND 
FRED EDERER, B.S. (Received for publication Aug. 18, 1958) 


BETHESDA, Mp. 


EASUREMENT of patient survival is necessary for the evaluation of 
1 treatment of usually fatal chronic diseases. This is particularly true for 
cancer. The American College of Surgeons, recognizing this, requires the main- 
tenance of a cancer case registration and follow-up program for approval of a 
hospital cancer program.' Acceptance of survival as a criterion for measuring 
the effectiveness of cancer therapy is also attested to by the very large number 
of papers published every year reporting on the survival experience of cancer 
patients. 

Although the proportion of patients alive 5 years after diagnosis (5-year 
survival rate) is the most frequently used index for measuring the efficacy of 
therapy in cancer, an increasing number of investigators are reporting on the 
manner in which patient populations are depleted during a period of time, e.g., 
survival curves. A popular and relatively simple technique for describing sur- 
vival experience over time is known as the actuarial or life table method. Whereas 
the method and its uses have been admirably described by a number of authors,?-® 


one important aspect has received relatively little attention. A principal ad- 
vantage of the life table method is that it makes possible the use of all survival 
information accumulated up to the closing date of the study. Thus, in computing 
a 5-year survival rate one need not restrict the material to only those patients 


who entered observation 5 or more years prior to the closing date. We will 
show that patients who entered observation 4, 3, 2, and even one year prior to 
the closing date contribute much useful information to the evaluation of 5-year 
survival. 

Let us consider a group of patients entering observation continuously begin- 
ning with Jan. 1, 1946. Sometime early in 1952, we decide to analyze the sur- 
vival experience of these patients to obtain a 5-year survival rate. We choose 
Dec. 31, 1951, as the closing date, i.e., the follow-up status and survival time of 
each patient is recorded as of that date. 
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Of the patients entering the study during the 6 years ended on Dec. 31 
1951, only those diagnosed in 1946 were exposed to the risk of dying for at least 
5 vears.* The exposure time for patients entering in each of the calendar years 
is shown in Table I. 
PABLE I] 


CALENDAR YEAR OF DIAGNOSIS YEARS OF EXPOSURE TO RISK OF DYING 


1946 5 to 6 
1947 4to§ 
1948 3 to 4 
1949 2 to 3 
1950 L-tOce 
1951 Less than 1 


It might be supposed, intuitively, that the patients who entered observation 
from 1947 to 1951 are of no value in computing a 5-year survival rate as of Dec. 
31, 1951, since each of these patients was under observation for less than 5 years. 
This, however, is not true. Merrell and Shulman’ have pointed out that patients 
for whom less than the required number of vears’ survival information is available 
should not be discarded from the analysis. Wilder?’ has demonstrated that, 


through maximum utilization of the life table method, it is possible to compute 


reliable 5-year survival rates for a large series even when the longest possible 
expcsure time is just short of 5 years.t The primary objective of this paper is 
to show how partial survival information can be included in the life table and to 
show how much is gained by doing so. Data from the Connecticut Cancer Regis- 
ter are used for illustrative purposes.} 


THE ANATOMY OF THE LIFE TABLES 


Table II provides the basic facts, as of Dec. 31, 1951, concerning 126 male 
patients with localized cancer of the kidney, diagnosed during the period 1946 
through 1951. The cases are divided into 6 cohorts, one for each year of diagnosis. 
The columns of Table I] are described here. 

Column 1. Years After Diagnosis (x to x+1).—This column gives the time 
elapsed from the date of diagnosis in intervals of one vear, 1.e., 0-1, 1-2, ete. For 
example, a patient who was diagnosed Jan. 20, 1946, and died on Oct. 5, 1948, 
died during the third year after diagnosis, i.e., during interval 2-3. The number 
of patients that left observation during each interval is entered in the appropriate 
column (3, 4, or 5), according to the reason for removal from observation. 

Column 2. Alive at Beginning of Interval (1,).—The entry on the first line 
of this column indicates the number of cases alive at diagnosis, i.e., the initial 
number of patients in the cohort. 

Column 3. Died During Interval (d;). 

*In this example, date of entry into the study is defined as date of diagnosis. In practice, other 
reference dates, such as date of initiation of a particular course of therapy, may be used. 

tIn the series reported by Wilder, the range of exposure time was from one day to, but not including, 
5 years 

tWe wish to thank Dr. Matthew H. Griswold, Director, Division of Cancer and Other Chronic 
Diseases, Connecticut State Department of Health, for his courtesy in making these data available. 


§ We borrowed the phrase ‘‘anatomy of the life table’ from Pearl's? excellent textbook Biometry and 
Viedical Statistics 
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TABLE IT. SurvivAL DATA FOR SINGLE YEAR ConHorts 
(126 Male Connecticut Residents With Localized Kidney Cancer; Diagnosed 1946-1951 and 
Followed Through Dec. 31, 1951) 


YEARS AFTER ALIVE AT BEGIN- DIED DURING  |LOST TO FOLLOW-UP WITHDRAWN ALIVI 

DIAGNOSIS NING OF INTERVAL INTERVAL DURING INTERVAL |DURING INTERVAL* 
(1) (2) (3) (4) (5) 

x TOx+ 1 Es d, Ux Wy 


Patients diagnosed in 1946 (1946 cohort) 


Patients diagnosed in 1947 (1947 cohort) 


*Alive at closing date of study. 


J. Chron. Dis. 
December, 1958 
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Column 4. Lost to Follow-up During Interval (u,)*.—In this column we 
enter the number of patients whose survival status as of the closing date, 
Dec. 31, 1951, was unknown. The length of observation for each patient lost 
to follow-up is the time elapsed from date of diagnosis to date last known to be 
alive. Thus, a patient observed for 3 years and 4 months is entered on the fourth 
line, i.e., interval 3-4. 

In applying the life table method it is usually assumed that subsequent to 
date of last contact, the survival experience of lost cases was similar to that of 
cases remaining under follow-up. In contrast, complete omission of lost cases 
from the analysis is equivalent to assuming that from date of diagnosis the sur- 
vival experience of lost cases was similar to that for cases with complete follow-up 
information. 

Column 5. Withdrawn Alive During Interval (w;z).—In this column we 
enter the number of patients known to have been alive on the closing date, 
Dec. 31, 1951. The interval during which these patients withdrew from obser- 
vation depends on their date of diagnosis. For example, all patients diagnosed 
in 1949 and alive on Dec. 31, 1951, are recorded as withdrawals from observation 
during the third year after diagnosis, interval 2-3. Note that, for each cohort 
in Table II, zeros (symbolized by dashes) are entered in this column for all 
intervals but the last. 

Although only one of the cohorts (1946) provided survival information for 
a full 5 years, we used the available information on all 6 cohorts. Table III was 
obtained by pooling all the information in Table II, summing cell by cell. For 
example, by summing the entries on the first line of Column 3 for each yearly 
cohort in Table II, we obtained the total of 47 cases who died within one year 
of diagnosis, shown in Table ITI. 

In practice, the data for the pooled cohort of 126 cases would be tabulated 
directly, as in Table III, rather than by summing tabulations for 6 individual 
cohorts. We used the latter procedure to show how much information each of 
the cohorts contributed to the pooled data. For example, by comparing Tables 
Il and III, we find that of the 5 patients known to have died in the second year 
after diagnosis (Table III, Line 2, Column 3), one was diagnosed in 1948, three 
in 1949, and one in 1950. Similarly, of the 18 patients diagnosed in 1947, 6 
were alive 4 years after diagnosis; of the 21 patients diagnosed in 1948, 7 were 
alive 3 years after diagnosis. Thus, each cohort contributes some information 
to our knowledge of patient survival during a period of 5 years after diagnosis. 
A statistical measure of the gain in precision resulting from this procedure will 
be discussed later. First, however, we will explain how the basic data summarized 
in Columns 1 through 5 of Table III are used to compute survival rates. 


COMPUTATION OF SURVIVAL RATES 


The first step in preparing a life table is to distribute the deaths, losses, and 
withdrawals with respect to the interval in which they left observation.t This 


*We are using the letter ‘‘u’’ to represent ‘‘untraced"’ cases, rather than the letter ‘‘l’’ which comes 
to mind as a symbol for “‘lost’’ cases, because ‘‘l’’ is a standard life table notation for ‘‘alive at beginning 


of interval.’’ 
t+For a detailed account of the mechanics of recording and tabulating survival data, see Berkson and 


Gage,’ pp. 4-5. 
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information is summarized in Columns 3, 4, and 5 of Table III. The sum of the 
entries in Columns 3, 4, and 5 equals the total number of cases in the study, 
which is entered on the first line of Column 2 (126 cases). Successive entries in 
this column are obtained according to the formula: 
heer= 1k—- (dy t+ uy + wy). 

For example, the number alive at the beginning of the second year (60) was 
obtained by subtracting from the number alive at the beginning of the first 
year (126), the sum of the deaths, losses, and withdrawals during the first year 
(47+ 4+ 15). 

The life table is completed by a series of four computations for each follow- 


up vear (Columns 6 through 9). 


Column 6. Effective Number Exposed to Risk of Dying (1,’).—It is assumed 
that patients lost or withdrawn from observation during an interval were exposed 


to the risk of dying, on the average, for one-half the interval.* For example, 
of the 25 patients diagnosed in 1951, 15 were alive on Dec. 31, 1951 (withdrawn 
alive). It is reasonable to assume that the date of diagnosis for these 15 patients 
was roughly equally distributed during the calendar year 1951 and that, on the 
average, each patient was observed for one-half vear. 

The effective number exposed to risk is obtained by subtracting from the 
number alive at the beginning of the year, one-half the sum of the number lost 
and withdrawn during the year. Thus, 

1.’ = 1. — (ux + w;) /2. 

Column 7. Proportion Dying During Interval (q.).—This is also referred to 

as the probability of dying during the interval. It is obtained by dividing the 


*The computing procedure given here is based on the assumption that, for cases withdrawn alive 
and cases lost to follow-up, survival subsequent to date of last contact is similar to that for cases with 
complete follow-up information. For cases withdrawn alive, this assumption introduces no bias, be- 
cause there is no reason to believe that patients alive on the closing date are different from patients 
observed for a longer period However, for cases lost to follow-up, this assumption may introduce 
a bias. 

Patients lost to follow-up were alive when last observed, and whether their survival experience 
is better than, worse than, or equal to the survival of patients remaining under follow-up is highly 
speculative. For example, cancer patients may be lost to follow-up for a variety of reasons. Far- 
advanced cases may leave their usual place of residence to enter the household of a relative; successfully 
treated patients may stop reporting to the tumor clinic, because they feel that no further medical care 
is required. It is therefore important to keep the proportion of cases lost to follow-up at a minimum. 
Survival rates based on a series in which a substantial proportion of patients have been lost to follow-up 
are of highly questionable value, because it is impossible to determine the extent to which they are biased. 

Some investigators, such as Paterson and Tod> recommend that lost cases be counted as dead 
“to avoid undesirable uncertainty. . . although (it) may result in a slight bias against the efficacy of 
treatment. Other investigators, such as Ryan and his colleagues’ omit lost cases from the analysis 
of survival. The latter procedure involves the assumption that from date of diagnosis the survival 
experience of lost cases is similar to that of cases with complete follow-up. 

We prefer the first of the several possible assumptions regarding lost cases, namely that subsequent 
to date of last contact their survival is similar to that for cases with complete follow-up. The complete 
omission of lost cases from the computation of survival rates discards available information. The 
assumption that lost cases died immediately after the date of last contact is contrary to fact. Registry 
experience with intensive field investigation of lost cases, which resulted in recovery of some, indicates 
that such patients often live for several years beyond the initial date of last contact.!° 

Although cases withdrawn alive and cases lost to follow-up are treated alike in the computations 
described here, we distinguish between the two in the life table for reasons mentioned: (1) it is important 
to be aware of the number of cases lost to follow-up because of their potential bias, and (2) other com- 
putational methods may treat the two groups differently. 
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Number 6 


number of deaths by the effective number exposed to risk: 
dx 
1x” 
To express asa percentage, multiply by 100. 
Column 8. Proportion Surviving the Interval (px).—This is referred to al- 
ternately as the probability of surviving the interval, or the survival rate. It 
is obtained by subtracting the proportion dying during the interval from unity: 


px = 1— ax. 


qx 


To express as a percentage, multiply by 100. 

Column 9. Cumulative Proportion Surviving From Diagnosis to End of 
Interval (P,).—This is generally referred to as the cumulative survival rate. It 
is obtained by cumulatively multiplying the proportion surviving each interval: 

Ps= pi % os RB Pe? : . Bi 
Note that successive entries in this column give the 1-year, 2-year, 3-year, 4-year, 
and 5-year cumulative survival rates (Table III). The successive cumulative 
survival rates are plotted in drawing a survival curve. 

Although the computations illustrated in Table II] werecarried out in inter- 
vals of one year after the date of diagnosis, the life table may be set up in terms 
of days, weeks, months, years, etc. In fact, the life table may be organized in 
intervals of varying length. For example, one might record experience during 
the first year in monthly intervals, and the experience thereafter in annual 
intervals. This type of presentation may be desirable when a large proportion 
of deaths occur during the first year. The method of computing survival rates 


described here may be used whatever the size of the intervals. 


GAIN IN UTILIZING EXPERIENCE OF COHORTS WITH PARTIAL FOLLOW-UP 
The standard error provides a measure of the confidence with which one 

may interpret a statistical result. Thus, the standard error of the survival rate 

indicates the extent to which the computed rate may have been influenced by 


sampling variation.t For example, by adding and subtracting twice the standard 


error to and from the computed survival rate, one obtains an approximate 95 
per cent confidence interval. This means that in repeated observations under 
the same conditions the true survival rate will lie within a range of two standard 
errors on either side of the computed rate, an average of 95 times in 100. 

Thus, the computed 5-year survival rate for male patients with localized 
cancer of the kidney is 44 per cent. The standard error, computed according 
to the method explained in the Appendix, is 6 per cent. It is therefore likely that 
*This formula is based on the assumption that the various interval survival probabilities are sta- 


tistically independent. 

tThe 126 cases of localized cancer of the kidney are in effect a sample from a population of male 
patients with localized kidney cancer. 

An illustration of sampling variation may be drawn from baseball. 
“at bat,’’ get one hit. Frequently, though, he will get no hits or two hits. 
If we watch a game and see a player get two hits in four times ‘‘at bat,’’ it is 
We have to watch this player for many 


A 0.250 hitter may, in four times 
And not too infrequently 


he will get three hits. 
difficult for us to judge how good a hitter this player really is. 
games before we can get a reliable estimate of his batting average. 

Survival rates are similar to batting averages in the sense that they are relative frequencies, i.e., 
the numerator is part of the denominator. For each hit there must be at least one time ‘‘at bat,’’ and 
for each death there must be at least one case exposed to the risk of dying. 
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the true 5-year survival rate is not smaller than 32 per cent and not larger than 
56 per cent. 

Admittedly, the computed rate does not yield a very firm estimate of the 
true survival rate, but we must bear in mind that it was based on a series of only 
126 patients and only 9 of these patients were diagnosed a full 5 years prior to 
the date of study. Furthermore, whereas the survival rate based on all informa- 
tion available on these 126 patients provides at least a rough idea of the true rate 
(one-third to one-half), discarding the information on the cohorts with partial 
follow-up information would result in an extremely unreliable estimate. This is 
explained in the discussion that follows. 

The computing method applied to the total series of 126 cases, illustrated 
in Table II], can be applied to any selected portion of the group. We have there- 
fore used it to compute a series of 5-year survival rates based on successively 
larger patient cohorts. A 5-year survival rate was computed for the 9 patients 
diagnosed in 1946, all of whom had a 5-year exposure time. We then added the 
18 patients diagnosed in 1947, who had a 4-year exposure time, and computed a 
5-year survival rate based on the available information for these 27 patients. 
This procedure was continued until the known experience of all 126 patients 
was utilized in estimating the 5-year survival rate. The successive rates 
and their corresponding standard errors are shown in the uppermost section of 
Table IV. 

The 1946 cohort of 9 cases yielded a 5-year survival rate of 53 per cent, with 
a standard error of 17 per cent. The large standard error tells us that this is a 


very unreliable estimate; the true rate is probably between 19 and 87 per cent,* 
a very wide range. The combined experience of the 1946 and 1947 cohorts yielded 
a survival rate of 46 per cent, with a standard error of 10 per cent. Thus, the 


addition of information on cases with 4 full years of exposure reduced the standard 


error from 17 per cent to 10 per cent, a relative decrease of 43 per cent. The 
addition of the available information on cohort 1948 (3 full years of exposure) 
reduces the standard error to 7.5 per cent, etc. The utilization of all available 
information on all the cohorts results in a standard error of 6.0 per cent. Thus, 
the standard error of the survival rate based on all available information is 65 
per cent less than the standard error based on cases with a full 5 vears of exposure. 

We then computed survival rates and corresponding standard errors for 
series of successively enlarged cohorts of patients for each of four additional 
groups of patients: kidney cancer with regional involvement, in men; localized 
breast cancer, in women; breast cancer with regional involvement, in women; 
and cancer of the lip, both sexes combined (Table IV). We did this in order to 
illustrate the advantage of utilizing all available experience for patient groups 
of varying size and with varying mortality experience. The results are shown 
graphically in Fig. 1. In every instance, the standard error of the 5-year survival 
rate based on the combined experience of cohorts 1946 through 1951 is smaller 
than the corresponding standard error for the 1946 cohort by at least one-third 


*These are the 95 per cent confidence limits: 53 227). 
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TABLE IV. Five-YEAR SURVIVAL RATES AND THEIR STANDARD ERRORS FOR FIVE GROUPS OF 
CANCER PATIENTS, SHOWING THE REDUCTION IN STANDARD ERROR WITH INCREASE IN COHORT SIZE 


PER CENT REDUC- 

NUMBER OF 5-YEAR SURVIVAL | STANDARD ERROR | TION IN STANDARD 

COHORT CASES RATE OF 5-YEAR ERROR OF 5-YEAR 
DIAGNOSED SURVIVAL RATE SURVIVAL RATE 


Kidney, localized 


1946 53 
1946 27 46 
1946 43 
1946 2 43 
1946 45 
1946 2 44 060 
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Breast, localized 


1946 h 64 
1946 t 64 
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1946 
1946 
1946 
1946 
1946 
1946 


1946 060 
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1946 042 
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The advantage of utilizing information on patient cohorts with less than 5 


vears of exposure was greater for localized kidney cancer than for the other 


groups. This is because: (1) particularly few cases (9) of localized kidney cancer 
were diagnosed in the first year (1946), compared with an average of 23 cases 
in each of the subsequent vears; and (2) the mortality rate during the first year 
of follow-up (0.40) was much larger than in succeeding vears (annual average of 
0.07). Thus, because of this mortality pattern, the information on survival 
during the first vear after diagnosis contributed very substantially to the informa- 
tion on survival over a 5-vear period. Five of the 6 annual cohorts (1946-1950) 
contributed complete information regarding survival during the first vear after di- 
agnosis. In general, the relative gain in utilizing survival information on patient 
cohorts with partial follow-up information will vary directly with: (1) the 
relative increase in the initial size of the cohort*; (2) the relative completeness 
of the added survival information; and (3) the relative magnitude of the 
mortality rates during the first few follow-up intervals. 

In cancer, and in other diseases, mortality is often relatively high shortly 
after diagnosis and tends to taper off thereafter. kor some diseases, such as 
lung or stomach cancer, the patient group may be so depleted within one year 
that little is gained by waiting more than one vear before evaluating therapeutic 
results. Therefore, it may frequently be unnecessary to wait until a 5-year sur- 
vival rate can be computed to evaluate the effects of therapy. A 1-year, 2-year, 
or 3-year rate may provide important information. In other instances, survival 
data for only 5 vears may be inadequate, because of significant changes in the 


mortality pattern at a later time.” 


DISCUSSION 

A category of patients with relatively few new cases per year was inten- 
tionally chosen as the principal example to illustrate the advantage of utilizing 
all available information for the computation of survival rates—only 126 cases 
of localized kidney cancer in men were diagnosed in 6 years. This was done be- 
cause it is frequently desirable to describe the survival experience of relatively 
small groups of patients. For example, if we were interested in evaluating the 
survival experience of patients with localized breast cancer treated by surgery 
in combination with radiation, we would find that in any one year the number 
of patients receiving the combined therapy is small. As an illustration, only 25 
of the 225 cases diagnosed in Connecticut in 1946 were treated by the combined 
therapy. Similarly, if survival is to be evaluated for a specific subgroup with 
respect to age, the number of cases per vear would usually be small. Therefore, 
in order to increase the reliability of survival rates computed for various patient 
groups of clinical interest, it is important to utilize all available information. 

It is of paramount importance to use all available survival information in 
computing survival rates if the rates are going to be used as criteria in a clinical 
trial. For example, a 3-year survival rate may have been selected as a criterion 
in a clinical trial. It may be possible to determine which of the several treatments 


*See the Appendix for a discussion of effective sample size. 
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Fig. 1 Decrease in the 95 per cent confidence interval for the 5-year survival rate as cases with 
less than 5 years’ exposure to therisk of dying are added. (The 95 per cent confidence interval is ob- 
tained by adding +2 standard errors to the survival rate.) 

Source: Table IV. 
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being tested yields the best survival before all patients have been followed to 
death or for a full 3 years. Thus, inferior treatments would be discontinued at 
the earliest possible point. 
SUMMARY 

We have illustrated the life table method for computing survival rates with 
5-year survival data for cancer patients, emphasizing the advantage gained by 
including survival information on cases which entered the series too late to have 
had the opportunity to survive a full 5 years. The advantage is measured in 
terms of reduction in standard error of the survival rate. For the five series of 
patients in this paper, the reduction in standard error ranged from one-third to 


two-thirds. 
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{ PPENDIX 
Computing the Standard Error of the 5-Year Survival Rate-—The method for com- 
puting the standard error of the 5-year survival rate was developed by Greenwood 
(see ref. 12) and is also described by Merrell and Shulman (see ref. 5). The formula is 
5 dx qi de 
P; ;> =e - 
Vx=1 M- dk VWi=4 6=4 
where s; is the standard error of the 5-year survival rate. In general, the standard error of the 


k-year survival rate is 


Columns 10 and 11 of Appendix Table I show how the calculation of the standard error of 
the 5-year survival rate is carried out as a continuation of the computation of the survival rate.* 
lhe first 9 columns are a replica of Table IIL. (1) Subtract dx from 1’, for each line (Column 10); 
(2) divide qx by l’x — dx for each line (Column 11); (3) total the entries in the first 5 lines of Col- 


*The standard error computed in this illustration is, itself, only an estimate of the true standard error. 
And, since it is based on relatively small numbers of cases, it is not a very reliable estimate. For ex- 
ample, had there been, due to sampling variation, one death in the last interval, rather than none, the 
computed standard error would be 0.0216 rather than 0.0187. 
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umn 11: 0.0187; (4) take the square root of this number: -y 0.0187 = 0.137; (5) multiply the 
result by P5: 0.137 X 0.44 0.060. This is the standard error of the 5-year survival rate. 

The standard error of survival rates for end-points other than 5 years is computed similarly. 
For example, to compute the standard error of the 3-year survival rate, the first three entries 
in Column 11 must be totaled, the square root taken, and multiplied by P3. 

Effective Sample Size.—The concept, effective sample size, provides another way of assessing 
the benefit of including in the life table cases with partial survival information. The concept 
relates to the fact that the reliability of a statistical result depends on the size of the sample, 
ji.e., the number of cases observed. For example, the standard error of a survival rate, P, when 
all cases have been followed until death or for the required time interval (i.e., no losses from 
observation or withdrawals alive prior to the cut-off date) is given by the binomial formula 


P(1— P) (1) 
\ is 


where |, is the sample size, i.e., the initial number of cases. In formula (1), the standard error 


l 


is inversely proportional to the square root of the sample size. 


\PPENDIX TABLE II 
SAMPLE SIZI 


1946-1951 EFFECTIVI 1946 
COHORT* SAMPLE SIZE COHORTT 


9 

11 
225 
208 
61 


Kidney, localize 
Kidney, 


Breast, regional 
Lip 


*Since the cut-off date was Dec. 31, 1951, cases diagnosed in 1947 or later were eligible for less than 
5 years of observation 
+Actual number of cases eligible for 5 years of observation. 


Let us consider the 1946-1951 localized kidney cancer cohort (Appendix Table I), for which 
the survival rate is 0.44, and its standard error, 0.060. Of the initial 126 cases in this cohort, 
. substantial number were withdrawn alive less than 5 years after diagnosis. We now ask how 

a cohort, with a 5-vear survival rate of 0.44 and with all cases followed to death or for a 
years, would have a standard error equal to 0.060. To answer this question, we solve 


uation (1) for 1, placing a circumflex over the 1, to indicate that this is a hypothetical value: 


Substituting P 0.44 and s 0.060, we obtain 
(0.44) (0.56) 
0.0036 


68. 


Phe result, 68, is the effective sample size, which we interpret as follows. Had we started with 
about 68 cases (instead of 126) and followed them all until death or survival for 5 years and found 
that 44 per cent survived 5 years, then the standard error would have been equal to that we 
Thus, the survival rate we obtained is as reliable 


actually obtained in our cohort of 126 cases. 
as one based on 68 cases. This is in sharp contrast to 9 cases which were eligible for 5 years of 
observation. These three values are compared for the five cancer groups discussed in the text. 
In each instance, the effective sample size based on the 1946-1951 cohort is substantially larger 


than the number of cases eligible for 5 years of observation (1946 cohort). 


Rheumatism 


THE COST OF REHABILITATION IN RHEUMATIC DISEASE 


Haro.p S. Ropinson, M.D.,* 
(Received for publication Aug. 18, 1958) 


VANCOUVER, B. C., CANADA 


HE economic consequences of prolonged disability, such as may occur in 

some forms of rheumatic disease, are a matter of common knowledge. The 
use of rehabilitation (in its widest sense) in disabling conditions has received 
widespread acceptance in the past decade. The costs and the economic con- 
sequences of rehabilitation, as applied to rheumatic conditions, however, are 
poorly documented. These facts stimulated a search into some aspects of the 
financial cost of rehabilitation in rheumatic patients admitted to a rehabilitation 
unit in Vancouver, British Columbia. The question was asked: ‘Could rehabilita- 
tion in rheumatic disease show economic dividends which could convince the 
business man of its worth?’’ Before discussion of the details of the study, a brief 
review of the rehabilitation unit and the program of treatment available might 
be of interest. 

The Canadian Arthritis and Rheumatism Society rents treatment space in 
The G. F. Strong Rehabilitation Centre in Vancouver. The inpatient treatment 
program with which we are concerned today utilizes 10 inpatient beds. 

The means of assessing patients for admission are discussed elsewhere.! 
In general, however, patients are admitted who appear well motivated, who are 
in relative remission of their disease, whether natural or induced by drug therapy, 
and who are candidates for intensive physical treatment measures. 

In the Unit itself the patient is under the charge of an internist. The physical 
set-up includes deep pool facilities, physiotherapy, occupational therapy, nursing, 
and social service departments. Schooling for children is available. The Centre 
is tied in with community resources, embracing such matters as vocational test- 
ing, vocational training, and job placement. 

In the initial assessment, the treatment team, working under the direction 


of the physician, sets treatment goals in the physical, emotional, and vocational 


fields, designed as far as possible to meet the needs of the individual patient. After 
discharge, follow-up is maintained with the cooperation of the family physician. 
American Rheumatism Association Meetings at San Francisco, June, 1958. 


Presented at the : 
Division, Canadian Arthritis and Rheumatism Society. 
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The present study was confined to male patients because of the greater 
ease in establishing economic indices. While return to active employment was 
not a primary aim of the rehabilitation program, nevertheless, the return to 
work of some of these patients can be used as one means of measuring the effective- 
ness of such a program. 

During the years from 1952 to 1955, inclusive, 104 patients were admitted 
to this rehabilitation service. Of the 104 patients, 46 were men suffering either 
from rheumatoid arthritis or Marie-Strumpell spondylitis. In general, two cate- 
gories of men were admitted. The first category consisted of men who were 
severely disabled and who were admitted for training in self-care only; there 
were 10 of this category. A second group, consisting of 36 men, were capable of 
self-care and could ambulate. They represented various stages of disease. 
In these 36 patients it was felt that return to work in some capacity was a pos- 
sibility, although we were unable to prognosticate as to the future course of their 
disease. 

Of these 36 men it was possible to follow 34 over a 2-year period after dis- 
charge to determine their work histories and economic statuses. The income in 
the 12-month period before admission was compared to the two 12-month 
periods immediately following discharge. 

Several economic factors were considered. In addition to take-home pay, 
other income received as a right, such as compensation payments, unemployment 
insurance, disability pensions, and community costs, such as social allowance, 
were considered. 

The division of disease categories is seen in Table I. Of the 34 men, 21 had 
rheumatoid arthritis and 13 had Marie-Strumpell spondylitis. The average age of 
those with rheumatoid arthritis was 44, with an age range of 22 to 58. The 
average age of the patients with Marie-Strumpell spondylitis was 36, with an 
age range of 22 to 57. The patients were treated in the Centre for a period of 3 


months on the average. 


TABLE I. DIAGNOSIS 
(34 Men—1952-1955) 


DIAGNOSIS AVERAGE AGE 


Rheumatoid arthritis 44 
Marie-Strumpell spondylitis 36 


Total ; Total average age 39 


Table II illustrates the employment breakdown cf these 34 men. The first 
column shows the employment picture before admission to the Rehabilitation 
Centre. Twenty-six patients were cut of work by virtue of their disease; 3 
were doing intermittent work only, while 5 were still doing a full-time job. 
In these 5 instances, all patients with Marie-Strumpell spondylitis, continued 
work ability was seriously threatened by their disease. 
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In the remaining 2 columns (Table II) one can see the change in work pattern 
in these 34 men. By the end of the first year following discharge, 12 were on 
full-time work and 4 on part-time work. Of the group of 18 who were not working, 
5 were in training, while 3 were unable to find a suitable job, although they were 


capable of work. 


TABLE II. REHABILITATION AND EMPLOYMENT STATUS 
(34 Men) 


AT TIME OF ADMISSION 
TO REHABILITATION FIRST YEAR AFTER SECOND YEAR AFTER 
UNIT TREATMENT TREATMENT 


Full time 12 19 
4 


Part time 
Intermittent 
No work 


During the second year (column 3) 19 were doing full-time work, while 8 
were managing to do part-time work. Of the 7 patients unable to work, one was 
capable of work, but no suitable job was available. Analysis of the other 6 
unemployed showed that 3 of the patients were poorly motivated and psychologic- 


ally not prepared to re-enter the competitive field; 3 patients had recurrent 


progressive disease which made work impossible. 

If one considers these patients in the light of their disease, it is noteworthy 
that of the 13 patients with Marie-Strumpell spondylitis, all except one went 
back to work—10 to full-time and 2 to part-time work. Of the patients with 
rheumatoid arthritis, 15 of the 21 were able to get back to work—9 to full-time and 
6 to part-time jobs. This perhaps helps underline the better work prognosis of 
the spondylitic group. 

Table III illustrates, in a pictorial fashion, the categories of work which the 
patients had been doing in their previous working lives and the changed job 
pattern following their stay in the Centre. The column at the left represents the 
job categories of these men before illness. 

The majority of the group, 19 patients, were doing heavy labor such as farm- 
ing, fishing, lumbering, etc. Seven were in the skilled group of workers who had a 
trade of some sort, 4 were white collar workers, and 4 were doing miscellaneous 
jobs difficult to categorize. 

The third column designates the jobs into which these men moved after leav- 
ing the Rehabilitation Centre. Five were trained in new types of work for which 
they showed an aptitude—2 became accounts, one became a shoe repair man, one 
a welder, and one went into fine metal work. Many of the remaining 29 men, 
because of inadequate work placement facilities, had to find work for themselves 
and suitable jobs were not always available. That they accomplished this 
attests to their good motivation and drive. Seven returned to heavy labor 
categories, while others were more fortunate and got into light work or trade 


categories. 
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TABLE II]. CHANGE OF WoRK PATTERN 


WORK BACKGROUND AT TIME OF ADMISSION FOLLOW-UP 


Unem- 
ploved 
White 


collar 


White 


collar 


Unem- 
ployed 


Light 
labor 


Heavy 
labor 


One or two points might be emphasized. The first is the value of having a 
skilled trade before one gets arthritis. Of the 7 individuals with a skilled trade, 
all were able to get back to their own work category after a period of rehabilita- 
tion. This implies that a worker in a skilled trade has more opportunity to get 
work and possibly has more opportunity to work at his own pace. 

Another problem was the limited education of a number of the men in the 
heavy labor categories. In many instances this lack closed the door to opportuni- 


ties for retraining in more skilled work. 


ECONOMIC DIVIDENDS OF REHABILITATION 


The estimated cost of the rehabilitation service is shown in Table IV. 
The per diem cost of maintaining a patient in the Centre, providing treatment 
services, and materials, etc. was estimated at $12.50. This included the board 


and room cost of $6.50 per day. Since the average patient stayed a period 


of 3 months, the total cost per patient was in the order of $1,200.00 and the 
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estimated total cost for the entire group was $40,800.00. If one adds to this 
$3,938.00, the cost of the retraining course for 5 patients, the total cost amounts 
to $44,738.00. 


TaBLE IV. REHABILITATION Cost 
(34 Men) 


PER DIEM COST AVERAGE COST PER MAN rOTAL COST 


$1, 200.00 $40, 800.00 


Inpatient care $40, 800.00 


Retraining costs 3,938.00 


Total cost $44,738.00 


Table V shows the increased earning power of these patients during the 2 
subsequent years following their 3 months’ stay in the Centre. In the year prior 
to rehabilitation the total group of patients earned $19,943.00. In the first year 
following rehabilitation they earned $32,247.00 and during the second year they 
earned $49,961.00. 


TABLE V. INCOME 
(34 Men) 


PRETREATMENT YEAR FIRST YEAR SECOND YEAR 


$19,943.00 $52 5: $49 , 961.00 


Increased earnings £42 , 322.00 
Decreased community cost 6,000.00 


Total $48, 322.00 


The additional increments of money over and above the basic $19,943.00 
per year amounts to a total of $42,322.00. If we add to this the decreased cost 
to the community of actual financial support of $6,000.00, the total increased 
income over the 2 years comes to $48,322.00. 

In other words, following an expenditure of approximately $45,000.00, an 
amount of about $48,000.00 has been recovered as benefits over the ensuing 2 
years. This would more than pay the total rehabilitation cost of this group. 

While these figures in themselves are very encouraging, they represent a 
conservative estimate of the economic impact of the rehabilitation program. 
There is little doubt that some of these individuals, without the impetus and 
support of rehabilitation, would have regressed further. Those earning some 
money at the time of admission were on the verge of becoming unemployed. 
Others had come to the end of personal savings and would shortly have been 
charges of the public. Again, others would have almost certainly deteriorated 


to nursing home status. These are immeasurable economic factors which further 


weigh the scale in favor of this type of program. 
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!- is our belief that this survey lends further weight to the often-quoted 


remark that rehabilitation is an investment in human welfare which pays off. 


SUMMARY 


An estimate of the cost of the rehabilitation program given to a group of 36 
rheumatic patients has been compared to increased earned income over a 2-year 
period subsequent to discharge from a rheumatic rehabilitation center. The 
study shows that the basic cost of the program has been recovered in increased 
income within the 2-year period. 
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REGIONAL ILEITIS. By Burrill B. Crohn, M.D., and Harry Yarnis, M.D. Second revised 
edition. New York, 1958, Grune & Stratton, Inc. Pp. 239, indexed. $7.25. 


In the 17 years which elapsed between his original description of regional enteritis and the 
publication of his monograph Regional Enteritis in 1949, Dr. Burrill Crohn had seen about 300 
patients suffering from some variant of this peculiar disease. In that monograph he tried to bring 
into some kind of order the etiology, pathogenesis, and clinical course of this entity; he reviewed 
at some length the radiologic features and the results of various types of therapy he and his as- 
sociates had employed in trying to check the progressive destruction of small bowel so charac- 
teristic of this process. The book was gratefully received by his colleagues as an act of responsible 
scientific integrity, a frank attempt to share with them the author’s slowly changing attitudes and 
ideas about the disease he first brought to their attention in 1932. 

Now Dr. Crohn and his associates at the Mt. Sinai Hospital have brought out a second edition 
of Regional Enteritis, but the world to which it is addressed has changed. There is now a large 
literature on the subiect, and many of the original ideas about it have had to be revised drasti- 
cally. The new volume has almost the same number of pages as did the original (although the 
type face is smaller) but the chapter headings are quite different. Dr. Richard Marshak wrote 
“Radiological Diagnosis of Regional Ileitis, Ileojejunitis, and Ileocolitis,’’ Dr. David A. Turner 
‘Malabsorption in Ileitis,” and Dr. Harry Yarnis “Ileocolitis.””. Dr. Crohn himself is still re- 
sponsible for the bulk of the monograph, which now deals with 676 patients. 

For me, the book is rather disappointing. That the total number of pages remains the same 
despite the immense amount of new material on this subject which has accumulated since the 
first edition is due to arbitrariness on the author’s part, rather than to detailed concise discussion, 
clarification, and simplification. Keeping the pages to the same number as before seems to be 
the object, rather than to utilize an amount of space commensurate with the importance and 
complexity of the subject. The senior author takes issue with other authorities on many points, 
notably on the type of surgical therapy employed, but fails to discuss these differences with the 
amount of care and logic required in the name of professional thoroughness. The handling of 
statistics falls far short of modern standards, the various steroids are lumped together with a com- 
mon dosage (p. 126), and the discussion of radiation therapy, for example, completely fails to 
deal with the fundamentals of this subject. The various line-drawings, artists’ sketches, and 
radiographs reproduced are of generally mediocre quality, and seem to me often not to show what 
they are intended to portray. There are many grammatical and orthographic errors, and on 
pages 61, 75, and 187 careless proofreading has seriously interfered with the meaning of the sen- 
tences. 

On the other hand, the section by Dr. Turner is thorough and maintains a high standard of 
scientific writing. The difficult subject of ileocolitis is nicely covered by Dr. Yarnis, whose lucid 
treatment of the basic dilemma in classification is inclusive and yet concise. Dr. Marshak’s 
section on the radiographic diagnosis of the various forms of the disease is quite clear and easy 
to follow; the radiographs in his chapter are better chosen and much better reproduced than those 
elsewhere in the book. The rest of the text, on prognosis, course, and therapy, represents a per- 
sonal essay by Dr. Crohn, and as such it has the personal flavor of his warm and friendly approach 
to patients with this disease. Because of the deficiencies mentioned in the preceding paragraph, 
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however, the book does not rise sufficiently above this level to be considered a definitive analysis 
of our present position with regard to regional enteritis. When one considers just how confusing 
that position is, perhaps it is just as well that we have to wait for a few more years until we have 
such an analysis. Meanwhile, there is a wealth of information on enteritis in Dr. Crohn’s book, 
and it can be recommended to the general internist and surgeon as well as to medical students 
for an over-all description of the disease as seen in the largest group of cases followed by one man. 


Albert I. Mendeloff 


PRINCIPLES OF RESEARCH IN BIOLOGY AND MEDICINE. By Dwight J. Ingle, B.S., 
M.S., Ph.D. Philadelphia, 1958, J. B. Lippincott Company. Pp. 123, indexed. Price $4.75. 


Phis is an unusual and readable book by an extraordinary research scientist. Dr. Ingle covers 
everything from causality to the administration of research organizations. Anoutstanding chapter 
is the one which is entitled ‘“‘Heteropoietic Factors’? and covers the ground discussed so well by 
the author in an old volume of Recent Progress in Hormone Research. The bibliography is limited 
but choice 

I am sure that Dr. Ingle has purposely kept the book short, but this has of necessity led to 
incomplete coverage of some topics. The work would probably serve best as a text for a course 
on research, if one could guarantee that Ingle (or a reasonably facsimilar Ingloid) would teach 
the course. Recommended for new, unspoiled investigators and jaded old ones. 


Louis Lasagna 


BIOPHYSICAL PRINCIPLES OF ELECTROCARDIOGRAPHY. By Robert H. Bayley, 
M.D. New York, 1958, Paul B. Hoeber, Inc. Pp. 237, 141 ills., indexed. Price $8.00. 


For the clinical electrocardiographer, this book interprets intelligibly and consistently the 
normal and pathologic ECG in terms of the simple physical model of Wilson and Bayley.  In- 
farction and injury to specific parts of the myocardium are related rationally to the various por- 
tions of the ORS, S-T, and T regions. The latter are especially clear. Clinical significance is 
stressed throughout. 

The title, biophysics, however, is somewhat ambitious. The research of the last 15 years on 
quantitative effects of body-contour, lead-theory, inhomogeneity, and pattern of depolarization 
is hardly mentioned. The Wilson model accounts for these effects in such a cumbersome way 
that it has been superseded by the dipole-multipole approach. Consequently this volume would 
be of little help to those who wish to understand current biophysical research in electrocardiog- 
raphy 

Samuel A. Talbot 


CHRONIC BRONCHITIS, EMPHYSEMA AND COR PULMONALE. By C. H. Stuart- 
Harris, M.D., F.R.C.P., and T. Hanley, M.D., M.R.C.P. Bristol. 1957, John Wright & 
Sons, Ltd. Williams & Wilkins Company, Baltimore, exclusive U.S. agents. Pp. 245, 
indexed. Price $8.50. 


This is an excellent monograph dealing with a subject that is perplexing to students of em- 


physema. It gives a well-organized account of a combination of conditions that are so common 


in England. The term “chronic bronchitis” is practically synonymous with emphysema. The 
authors state that “frequent reference has been made to emphysema as a complication and almost 
constant associate of chronic bronchitis.’”’ This is not, by any means, the experience in this coun- 
try. However, this is a very worthwhile presentation. The data are well presented in a very 
readable form. The charts are not complicated and are easily followed while reading the text. 
The illustrations are of a better than average quality. 

The chapters devoted to cor pulmonale give a concise view of the clinical picture and the 


pathologic physiology. 
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The recommended treatment in Chapter X is generally accepted. The authors’ views on 
the use of digitalis are controversial. We would be in disagreement with their conclusions. The 
section on breathing exercises is excellent though these were described before 1953, as is suggested 
in the text. Their conclusions in regard to the mechanicsof breathing in emphysema are fairly 
widely accepted in this country. 

Finally, the chapter on epidemiology and pathogenesis is comprehensive and valuable. 

All in all, this monograph is an excellent reference for both students and practitioners. 


Warde B. Allan 


HORMONE PRODUCTION IN ENDOCRINE TUMOURS. Edited by G. E. W. Wol- 
stenholme, O.B.E., M.A., M.B., B. Ch., and Maeve O’Conner, B.A. Ciba Foundation 
Colloquia on Endocrinology. Vol. XII. Boston, 1958, Little, Brown & Co. Pp. 351, 
indexed. Price $9.00. 


Volume XII in the Ciba Foundation series of endocrinology colloquia has concerned itself with 
the functional tumors of the endocrine system and contains a summary of the knowledge which 
has developed in this area during the past 25 years. Twenty-nine scientists from seven countries 
met in June, 1957, to review their contributions and those of others, including consideration of the 
induction and nature of functioning tumors of the pituitary, thyroid, and adrenal glands, ovary, 
and testis in rodents, the biochemical pathways involved in hormone production in certain rodent 
and human neoplasms, the chemical characterization of these hormonal substances, and the current 
techniques involved in the quantitative biologic or chemical estimation of hormones in various 
tissues and fluids. 

The format and effectiveness of these published proceedings is familiar to most readers and 
the present book runs true to form in bringing together material of interest to biochemists, endo- 
crinologists, and oncologists, alike. The recorded informal discussions were of interest not only 


for their preservation of the global thoughts and speculations of many active and experienced 
investigators, but also for the immediate and specific criticism of methodology and interpretation 


involved in this rapidly expanding field. 
Albert H. Owens, Jr. 


EXPERIMENTAL PHARMACODYNAMICS. By T. Koppanyi and A. G. Karczmar. 
Minneapolis, 1955, Burgess Publishing Co. Pp. 256. Price $5.00. 


This inexpensive manual is in its second printing. It is apparently intended to serve as both 
a laboratory handbook and as ‘‘an introduction to pharmacology,’ supplementing textbooks 
and correlating conclusions and practice with experimental methods. Each subsection has a 
discussion entitled ‘Clinical Bearings,” to facilitate this concept. 

Unfortunately, the book has a fair number of errors of fact and an inexcusable collection of 
typographical mistakes. It is hard to believe that pharmacologists will make much use of the 
book, other than perhaps to consult it to see what two professors of pharmacology have found 
to be workable didactic laboratory exercises. 

Louis Lasagna 


PEPTIC ULCER AND PSYCHOANALYSIS. By Angel Garma, M.D. Baltimore, 1958, 
Williams & Wilkins Co. Pp. 143. Price $6.00. 


Of all psychosomatic or psychophysiologic disorders as they are now called, peptic ulcer 
was among the first to claim the interest of psychologically-minded investigators. Psychoanalytic 
investigations of patients with peptic ulcer have been reported by many analysts. Franz Alexander's 
formulations were the earliest comprehensive attempts to elaborate the dynamic role of uncon- 
scious mental conflict in the genesis of the ulcer state. Currently, especially through the work 
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of Mirsky, Engel, Reichman, and others, more comprehensive and critical investigations of emo- 
tional conflicts and gastric function are being undertaken. For these reasons, one would welcome 
a comprehensive and critical review of the topic “peptic ulcer and psychoanalysis.” 

The eighty-fifth nervous and mental disease monograph, unfortunately, fails to accomplish 
what a monograph should. After a very brief survey of historical developments in the psychoso- 
matic concepts of peptic ulcer, the author launches into an eleboration of his own special point 
of veiw of the human developmental facts that are conducive to the formation of the ulcer syndrome. 
Garma repeatedly insists that a particular psychodynamic formulation of unconscious mental 
conflicts explains the pathophysiology of peptic ulcer. The psychic representation of a bad 
internalized (‘‘biting’’) mother in the digestive tract, he states, is not merely a metaphorical ex- 
pression or an expression of unconscious psychic conflict but a description of an actual organic 
process taking place in the gut. To support this view, he brings in voluminous case reports from 
patients in analysis. The case reports, unfortunately, are themselves so full of speculative and 
interpretative comment that they do not spell out, in any convincing or clear way, the author’s 
particular psychoanalytic viewpoint. Scattered allusions to neurophysiologic and endocrinologic 
pathways do not correct the impression that Garma’s hypothesis requires no particular physiology 
in its account of the genesis of the organic pathology. In essence, he takes the position that peptic 
ulcer is similar to a conversion reaction (hysteria) in the ‘‘mysterious leap,’ as Freud put it, 
from the psychologic to the somatic. Garma’s theory explains too much and elaborates no bound- 
aries between validated fact, informed hypotheses, and the still unknown. The claim that psy- 
choanalysis is the only definitive treatment for the patient with peptic ulcer is not supported by any 


impressive evidence. 

For the informed psychiatrist and analyst, this book will still have its usefulness. If one has 
a thorough knowledge of dynamics of the unconscious, it can serve a limited provocative and 
stimulating function. Regrettably, it will fail to increase the nonpsychiatric clinician’s knowledge 
of his patients with peptic ulcer or his respect for the analyst’s ability to communicate with his 


medical colleagues. 
Eugene Meyer, III 


ROOTS OF SCIENTIFIC THOUGHT. A Cultural Perspective. Edited by Philip P. Wiener 
and Aaron Noland. New York, 1957, Basic Book, Inc. Pp. 677, indexed. Price $8.00. 
The title of this book and the blurb on the dust-jacket are somewhat misleading. The 677 

page work is actually a selection of articles from the first 18 volumes of the Journal of the History 

of Ideas. The pieces do each deal with some aspect of science, but they do not quite add up to 

‘fa panorama of twenty-five centuries of scientific thought and method.”’ The articles are not all 

of a type; some are lengthy and detailed discussions of material interesting (and intelligible) 

to only a few specialists, others are highly readable essays capable of providing pleasure and 
enlightenment to a large audience, and still others are mere ‘‘notes’’ or longish book reviews. 

But there are recurrent motifs in the collection, and these may be worth enumerating. (1) 
There is repeated emphasis on the continuity of scientific knowledge, and the almost inevitable 
“oldness”’ of ‘‘new”’ ideas. (2) Nevertheless, many of the authors stress (quite rightly) the de- 
served eminence of the rare great crystallizers of thought. (3) The essays are scholarly (sometimes 
“bookish’’) and heavily footnoted. (4) The contributors seem to take pride in strong criticism 
(‘‘Merz’s older work, dull, myopic, and often poorly informed. . . .’’) (4) There is a greater stress 
on the physical than on the biological sciences. 

My own favorites in the collection were Gomperz’s ‘‘Problems and Methods of Early Greek 
Science,’ Edelstein’s brilliant ‘‘Recent Trends in the Interpretation of Ancient Science,’’ Randall's 
definition of Leonardo’s role in the emergence of modern science, Leibniz’s fantastic project for a 
scientific world’s fair (in which Leibniz makes Mike Todd look about as imaginative and radical 
as Calvin Coolidge), Toulmin’s superb ‘‘Crucial Experiments: Priestley and Lavoisier,’’ the two 
articles on evolutionary theory by Mandelbaum and Ellegard, the delightful essay by Peterson on 
the great American mathematician Benjamin Peirce, Wiener’s devastating critique on Sir James 
Jeans’ philosophical muddling, and Cohen’s essay on ‘Some Recent Books on the History of 
Science.’ This final article has a fine introduction in which Cohen discusses the special problems 


facing the historian of science (audience, training, etc.). 
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Three excerpts may serve to indicate that this book is not without its lighter moments. In 
one of the essays on Darwin, there is an excerpt from the London Times of Sept. 19, 1870: “... we 
look to men of Science rather for observation than for imagination.’’ The United States Chamber 
of Commerce might not be amused (but I was) at the following pithy ranking of the 4 Peirce boys: 
‘““.. James... became a prominent mathematician at Harvard; Charles . . . has received belated 
recognition for his discoveries in logic and philosophy; Benjamin . . . brilliant but undisciplined, 
died in early manhood; Herbert . .. was a Cambridge businessman.”’ Finally, there is the wonder- 
ful apocryphal legend about Peirce playing cards with his mathematical sons. The story goes that 
no one ever actually played out a hand, since each mathematician would study his hand, make 
some calculations based on the theory of probabilities, and pay the winner. 

Louis Lasagna 


BRITISH MEDICAL BULLETIN. Causation of Cancer. Introduction by Alexander Haddow. 
Vol. 14, No. 2. Published by Medical Department, The British Council, 65 Davies St., 


London, W. 1, England, May, 1958. Pp. 73-196. Price $4.00. 


This issue of the British Medical Bulletin is concerned chiefly with our present knowledge 
of chemical and radiation carcinogenesis and the reports of the 27 contributors constitute a suc- 
cessor to the 1947 number of the Bulletin which dealt with similar topics. Haddow reviews the 
several classes of chemical carcinogens and their modes of action. Boyland considers critically 
the biologic examination of carcinogenic substa | 2s. Bielschowsky and Horning outline certain 


aspects of endocrine carcinogenesis and suggest several factors pertinent to the endocrine therapy 


of human neoplastic disease. Peacock summarizes the current status of avian carcinogenesis 
and Green restates and expands his universal immunologic theory of cancer. 

The other articles in this volume review the biologic effects of certain chemical carcinogens, 
their chemical nature, the metabolic changes they participate in, and the environmental hazards 
they represent to man. Radiation-induced leukemia in man and lower animals is considered as 
is the induction of skin and thyroid tumors and the fundamental dose-response relationships 
therein involved. 

Each of these papers is authoritative, clearly written, and supplemented by an adequate 
bibliography. Each provides an inclusive distillate of a specialized area of knowledge which is 
accompanied by the critical comment of a seasoned investigator. 

Albert H. Owens, Jr. 


PRINCIPLES OF INTERNAL MEDICINE. By T. R. Harrison, M.D., Raymond D. Adams, 
M.D., Ivan L. Bennett, Jr., M.D., William H. Resnik, M.D., George W. Thorn, M.D., 
and M. M. Wintrobe, M.D. Ed. 3. New York, 1958, McGraw-Hill Book Co., Inc. Pp. 
1,782, indexed. Price $18.50. 


The editors and their numerous co-contributors have come up with a considerably revised 
version of this established text. The changes are generally for the better, and the editors are to be 
congratulated for their lack of complacency. There are still weak sections, but the book is indeed 
a useful and informative one as it stands. 

Of some interest is the generous sprinkling of young contributors. Some of the best sections: 
brief, meaty, well-written—are by these :nen. 

Louis Lasagna 


PHYSICAL DIAGNOSIS. By F. Denette Adams, M.D. Ed. 14. Baltimore, 1958, Williams & 
Wilkins Co. Pp. 926, indexed. Price $12.00. 
I can still recall with trepidation my course in physical diagnosis in medical school—the 
maddening chaos of heart sounds and murmurs, the endless percussion practice with the inevitable 
sore finger, the blue skin pencils, the joint hatred directed at the guy who claimed he could hear 
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that low-pitched rumble, etc. What I cannot remember is whether I was helped at all by our 
physical diagnosis text. (We actually used two, one of which was an earlier edition of this book. ) 
Is there a place for a book on physical diagnosis? 

Dr. Adams’ new edition is a big handsome book and is by no means limited to ‘‘physical 
diagnosis.’’ It concerns itself with many matters, including history-taking. It is in fact a sort 
of textbook of medicine, replete with clinical syndromes, electrocardiograms, etc. But does this 
make sense? Iam not sure. My own opinion is that the book cannot serve as a textbook of medi- 
cine and is too diffuse for a textbook of physical diagnosis. 

Perhaps what is needed is a bold new step. I hereby contribute the following suggestions gratis 


to perceptive publishers. First, our new multiperceptual text should have a brief written intro- 


duction, in which the student is reassured and an honest picture is painted of the confused state 
every embryonic diagnostician passes through. He should be told of Sir Thomas Lewis’ statement 
of the difficulty in really timing murmurs properly. He should be informed of the spleen tips, 


diastolic murmurs, etc. that everyone misses. He should be told that most rashes seem to delight 
in being maculopapular and erythematous and that the accompanying clinical picture and not the 
rash is usually the clue to the right diagnosis. Got the idea? Okay. 

Next, our “‘text’’ should consist of some records of heart sounds, murmurs, rales, rhonchi, etc. 
to replace the totally inadequate written words describing such aural phenomena. Finally, our 
“text’’ should include a 10 to 15 minute film (complete with projector) showing an expert diagnos- 
tician performing a complete physical examination, from beginning to end. (For this last section, 
I recommend that the editors of Playboy be canvassed to get nominations for the examinee. ) 

All right, so snicker. I'll bet the Russians are doing it already. 

Louis Lasagna 


REHABILITATION MONOGRAPH XV. AN EVALUATION OF REHABILITATION OF 
PATIENTS WITH HEMIPARESIS OR HEMIPLEGIA DUE TO CEREBRAL VAS- 
CULAR DISEASE. By Philip R. Lee, M.D., Sigmund Groch, M.D., John Untereker, M.D., 
John Silson, M.D., Michael M. Dacso, M.D., Daniel J. Feldman, M.D., Kathleen Monahan, 
and Howard A. Rusk, M.D. Published by The Institute of Physical Medicine and Rehabili- 
tation, New York University-Bellevue Medical Center, New York, 1958. Pp. 45. Price $1.00. 
This study is an evaluation of rehabilitation of patients with hemiplegia or hemiparesis re- 

sulting from cerebral vascular disease. The patients were very carefully selected. Those who had 
malignant hypertension, angina pectoris, recent myocardial infarction or intractable congestive 
heart failure; or who appeared to have social problems that might interfere with discharge after rehabili- 
tation, were not admitted to the Rehabilitation Service of Bellevue Hospital. These patients are 
described as the ‘“‘cream of the crop.” This selection is further emphasized by the information 
that 6 per cent had completed college and 11.3 per cent had completed high school. 

Two hundred and thirty patients’ histories were evaluated retrospectively and the present 
status was determined: 89.6 per cent had been discharged home, 9.1 per cent institutionalized, 
and 1.3 per cent had died in the hospital. At the time of follow-up 40.9 per cent were still at home, 
6 per cent were institutionalized, 34.3 per cent had died, and 18.7 per cent were lost to follow-up. 

lhe methods used to evaluate the patient’s medical, social, and functional status are well 
worth studying. The factors influencing the results of rehabilitation in these patients are assessed 
and are of particular importance in the selection of patients for rehabilitation. 

Because the patients were carefully selected as the best possible candidates for rehabilitation, 
the question arises as to whether the study is a measure of how well the patients were selected for 
admission to the Rehabilitation Service of Bellevue Hospital or whether it really measures the 
effect of rehabilitation techniques. In order to make an accurate estimation of the effect of reha- 
bilitation in a disease, it would appear necessary to set up two randomly selected groups of patients; 
one treated with rehabilitation, and the other treated in a well-defined manner but without reha- 
bilitation. The results in the two groups would be compared after an appropriate interval. At 
the end of this period the ‘untreated”’ group might be given rehabilitation to see what improve- 


ment could be achieved. 
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The principal value of this study is the method of evaluation of patients and the identifica- 
tion of unfavorable prognostic features in the rehabilitation of hemiplegics. 
Douglas Carroll 


NEGROES AND MEDICINE. By Dietrich C. Reitzes. Published for the Commonwealth 
Fund by the Harvard University Press, Cambridge, Mass., 1958. Pp. 400, indexed. Price 
$7.00. 


In these days of school-closings and bombings, racists and rabblerousers, this quietly factual 
book provides some optimistic data. Medical education for Negroes still poses many problems: 
there are obviously admission biases, and the medical college admission test marks of Negro 
applicants are unpleasantly low, for example. But there are bright spots, too. A goodly number 
of excellent schools enroll Negro students, internship and residency opportunities are increasing, 
and the medical care for Negroes in many cities seems adequate and free of the decadent odor of 
segregation. 

It is fascinating to read of the impact that individuals (like Dr. Robert Elman) have had on 


particular communities, and of the strange discrepancy between the courageous official stand 


of the Roman Catholic Church and the pusillanimous attitude of certain Catholic hospitals. 
Depressing is the anomalous anti-integration stand of some groups of entrenched Negro physicians. 
The description of medical care in representative cities in different areas of the country is superbly 
written and thoroughly absorbing. 
The book should be required reading for medical school administrators, hospital boards, and 
health agencies. The author is to be congratulated. 
Louis Lasagna 


Announcements 


SYMPOSIUM ON OCCUPATIONAL MEDICINE 
GuEst Epitor, LEONARD J. GOLDWATER, M.D. 


To appear in a forthcoming issue of THE JOURNAL OF CHRONIC DISEASES 


CONTENTS 
Introductory Statement to Symposium on Occupational Medicine. Leonard J. Goldwater, M.D., 


Columbia University, New York, N.Y., and Melvin M. Udel, Research Associate, Columbia 
University, New York, N.Y. 


Employment of the Chronically Ill. Raymond Murray, M.D., Medical Director, Sperry Gyro- 
scope Company. 


Use and Abuse of Periodic Health Examinations in Industry. Norbert J. Roberts, M.D., Asso- 
ciate Medical Director, Standard Oil Company, New York, N.Y. 


Pneumoconioses. Morris Kleinfeld, M.D., Director, Division of Industrial Hygiene, State of 
New York Department of Labor. 


Industrial Use of Ionizing Radiation. Irving R. Tabershaw, M.D., Columbia University, and 
Director of Health and Safety, Nuclear Development Corporation of America, New York, 
REY: 

Industrial Noise and Its Effects on Hearing. Meyer Fox, M.D., Milwaukee, Wis. 


Berylliosis. Harriet Hardy, M.D., Occupational Medical Service, Massachusetts Institute of 
Technology. 


Economic Poisons. Robert E. Gosselin, M.D., Dartmouth Medical School. 
New Materials of Significance in Industrial Toxicology. Charles H. Hine, M.D., Berkeley, Calif. 


Modern Views on Ancient Poisons—Lead and Mercury. Heinrich Brieger, M.D., Professor of 
Industrial Medicine and Director of the Division, Jefferson Medical College of Philadelphia, 
Philadelphia, Pa. 


College of Physicians and Surgeons, Columbia University, announces Postgraduate Courses 
in Cerebral Palsy, for physicians, March 2 to 20, 1959, and for therapists and nurses, March 2 
to May 1, 1959. The courses are designed (1) to acquaint potential leaders in this field with basic 
knowledge concerning cerebral palsy; (2) to review the present status of practical therapy, in- 
cluding the medical, social, educational, and psychological aspects; and (3) to point out the 
controversial features of our present understanding. 


For further information, write Postgraduate Cerebral Palsy Courses, College of Physicians 
and Surgeons, 630 West 168th Street, New York 32, N. Y. 
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